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UTC  MINIFILTERS 


MM  aai  IFM  *aM  (Mil  M) 
1  X  1  X  m* 

W«lfM  - JVfc  M. 


Hermetically  sealed  to  MIL-T-27A  and  MIL-F-18327  Specs. 

UTC  stock  interstage  filters  have  been  an  industry  standard  for  over  a  decade.  The  new  UTC 
miniature  filters  provide  almost  the  same  characteristics  in  an  extremely  miniaturized  package. 
Attenuation  of  these  minifilters  is  only  slightly  less  than  their  larger  counterparts,  as  is  operating 
level.  Special  minifilters  can  be  supplied  for  any  frequency  above  the  minimum  shown  for  each 
group.  Strai^t  pin  terminals  are  provided  for  printed  or  standard  circuits. 

BPM  units  (band  pass)  have  2:1  gain.  Attenuation  is  approximately  2  db  ±  3%  from  center 
frequency,  and  35  db  per  octave  as  shown.  Input  10,000  ohms,  output  to  grid,  tapped  for  10,000 
ohms  output  to  provide  flexibility  in  transistor  circuits. 

HPM  units  (high  pass)  have  a  loss  of  less  than  6  db  at  cutoff  frequency,  and  an  attenuation 
of  30  db  at  .67  cutoff  frequency.  Input  and  output  10,000  ohms. 

LPM  units  (low  pass)  have  a  loss  of  less  than  6  db  at  cutoff  frequency,  and  an  attenuation 
of  30  db  at  1.5  cutoff  frequency.  Input  and  output  10,000  ohms. 


STANDARD  FILTERS  STDCK  FREQUENCIES 


BPM-400 
BPM— 1000 
BPM— 2000 
BPM— 10000 
HPIlA-500 
HPM— 1000 


LPM-200 
LPM— 500 
LPM-1000 
LPM— 2000 
LPM— 3000 
LPM— 5000 


»r  »  S  PI  ft  r  OHO  , 
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TYPICAL  RESPONSE  CURVES  OF  MINIATURE  FILTERS 


UTC  MINIDUCTORS 


Hermeticilly  sealed  to  MIL  T-27A  Specs.,  MIL  type  TF5RX20YY 


UTC  Miniductors  are  ideal  for  transistor  and  printed  circuit  applications,  providing  high  Q  in  miniature  form.  The  ML-1 
to  4  units  are  for  medium  low  frequencies,  adjusted  to  ±  3%  at  1  V.  1  KC.  The  ML-5  thru  10  series  are  for  lower 


frequencies,  adjusted  to  ±  3%  at  1  V.  400  cycles.  The  MM  and  MH  units  are  for  medium  and  high  frequencies,  adjusted 
to  a  tolerance  of  ±  2%.  Temperature  stability  is  excellent  on  all  Miniductors,  ±  1%  from  —55*  C.  to  +  1()0*  C. 
The  ML  group  are  in  a  Hipermailoy  shield  case  ...  The  MM  and  MH  coils  are  symmetrical  toroids  ...  for  high  couoling 


The  ML  group  are  in  a  Hipermailoy  shield  case  ...  The  MM  and  MH  coils  are  symmetrical  toroids  ...  for  high  coupling 
attenuation  and  low  hum  pickup.  The  DCMA  MAX.  shown  is  for  approximately  5%  drop  in  inductance. 
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From  a  single  ingot 


At  left,  an  ingot  of  pure  silicon  cemented  to  a 
ceramic  block  for  slicing.  At  ri^ht,  a  sliced  wafer 
before  and  after  dicing  into  diode  pellets  about 
square  and  .020"  thick.  Norton  diamond 
\^eels  were  used  for  both  slicing  and  dicing. 


. . .  you  can  cut 
thousands  of  “dice" 
at  lowest  cost 


Tiny  silicon  diodes,  as  shown,  are  used  in  modem 
electronic  circuits  where  the  operating  heat  is  too 
high  for  germanium.  Norton  diamond  wheels  are 
ideal  for  use  on  either  of  these  semiconductor 
materials. 


. . .  with  “tailor-made” 
Horton 

diamond  wheels 


Of  these  two  Norton  diamond  cut-off  wheels,  the 
one  miking  at  .021”  thickness  has  a  diameter  of  4* 
—  measurements  recommended  for  many  slicing 
applications.  The  other,  showing  a  thickness  of 
.004”,  has  a  diameter  of  2”  —  extra  small  dimen« 
Btons  that  are  vital  to  extra  small  dicing. 


Making  better  products  .  ..to  make  your  products  better 

NORTON  PROOUCTR  Mmifit  •  IrMhefiNit  •  trMI«|NKMiM  •  Mncttrin  •  Dtrtnrtialiilt  —  lEII-HIRNINt  IITItim  CwMMnrim  .  gafRtilutmw  •  fmara-SmUlN  T«m 


The  extreme  thinness  and  close 
tolerances  to  which  Norton  diamond 
cut-off  wheels  are  held  help  you  cut 
the  loss  of  germanium,  silicon  and 
other  costly  materials. 

Some  of  these  wheels,  in  fact,  are 
thinner  than  the  cover  of  this  mag¬ 
azine  —  but  whatever  their  specifica¬ 
tions,  all  of  them  cut  fast,  free  and 
straight  .  .  .  and  minimize  chipping. 
And  all  are  made  with  the  dimen¬ 
sional  uniformity  that  assures  pre¬ 


cision  in  gang-dicing. 

Remember:  Norton  was  first  to 
introduce  all  three  types  of  diamond 
wheels  —  resinoid,  metal  and  vitrified 
bonded  .  .  .  leads  in  pioneering  with 
man-made  diamonds  as  well  as  mined 
diamonds  .  .  .  does  its  own  checking 
and  sizing  of  diamonds  .  .  .  certifies 
every  diamond  content . . .  duplicates 
wheel  specifications  with  consistent 
accuracy  . .  .  brings  you  a  complete 
line,  covering  every  application. 
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For  prompt  service,  see  your 
Norton  Abrasive  Engineer  or  Dis¬ 
tributor.  Or  write  to  Norton  Com¬ 
pany,  General  Offices,  Worcester  6, 
Mass.  Plants  and  Distributors  around 
the  world. 
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These  cases  are  generally  equipped  with  a  4i)in 
plug  to  match  the  small  Winchester  socket. 
ATTENUATION  CHARACTERISTICS 
Impedance:  100  K  ohms  in  and  out. 

Insertion  loss:  less  than  6  db. 

At  ±  7.5%  band  width  is  less  than  3  db. 

At  ±  25%  band  width  is  greater  than  15  db. 

At  1.75  f  attenuation  is  40  db  or  more. 

At  .57  f  attenuation  is  40  db  or  more. 
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types.  Write  for  new  literature. 
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SHOPTALK  .  .  . 

SPELLBINDERS.  Last  week  in  a  restaurant  in  the  heart  of  New 
York  City’s  financial  district,  a  crowd  of  securities  analysts  sat  spell- 
bcund  to  hear  talks  by  representatives  of  major  electronics  firms  on 
what  the  future  holds. 

This  is  just  one  sign  of  the  increased  interest  Wall  Street  is 
paying  to  our  industry. 

This  year  several  firms  will  need  money  to  grow  on.  Some  will 
seek  public  financing  for  the  first  time.  Happily,  the  investing  public 
seems  keenly  interested  in  the  growth  potentials  of  well-managed 
electronics  firms. 

Associate  Editor  Emma  has  been  speaking  with  security  under¬ 
writers  and  officers  of  firms  which  have  recently  made  stock  offerings, 
to  dete’-mine  what  qualifications  the  underwriters  seek.  To  find  out 
what  it  takes  for  a  firm  to  raise  money,  see  p  39. 

YOUR  FUTURE.  Continuing  growth  both  of  our  industry  and  this 
magazine  has  resulted  in  additional  openings  on  our  staff  for  engi¬ 
neering  editors.  Helping  to  write  and  edit  Electronics  magazine 
can  be  a  deeply  satisfying  and  rewarding  experience.  It  can  also  be 
a  man-killing  job.  It  depends  on  what  kind  of  a  man  you  are. 

Here’s  what  it  takes:  A  degree  in  electrical  engineering  with 
heavy  concentration  in  electronics,  a  year  or  so  of  experience  in 
our  industry,  a  well-developed  bump  of  curiosity  about  new  circuits, 
components,  systems  and  materials.  If  you  fill  this  bill  and  are  able 
to  write,  edit  and  report  technical  developments.  Editor  MacDonald 
would  like  to  talk  to  you  about  your  future  on  our  .staff — especially 
if  you  live  within  commuting  distance  of  New  York  City. 

Coming  In  Our  April  3  Issue  .  .  . 

STEREO.  Anyone  who  has  ever  heard  high-quality  stereo  music 
soon  finds  himself  wanting  to  hear  more.  This  accounts  for  the 
current  boom  in  stereo  records  and  custom  audio  components  .  .  . 
a  boom  which  pushed  up  factory  sales  by  more  than  $100  million 
last  year. 

Now  the  boom  is  spreading  into  the  broadcast  field.  As  reported 
in  Electronics  early  this  year  (p  26,  Jan.  30),  the  National  Stereo¬ 
phonic  Radio  Committee  was  formed  within  the  Electronic  Industries 
Association  with  a  view  to  establishing  firm  stereo  standards  for 
a-m,  f-m  and  tv  broadcasters  in  1959.  Some  125  stations  have  sched¬ 
uled  stereo  broadcasts  on  a  more-or-less  regular  basis. 

Key  to  the  final  form  of  future  stereo  broadcast  systems  is  the 
question  of  compatibility.  It  appears  that  solicitude  for  the  mono¬ 
phonic  listener,  who  receives  half  the  content  of  broadcasts  under 
the  a-m/f-m  stereo  technique,  is  one  of  the  prime  factors  in  shaping 
the  stereo  standards. 

Hence,  to  preserve  compatibility,  there  have  been  offered  a  number 
of  systems  and  techniques;  some  are  just  gimmicks — others  soundly 
engineered  and  downright  ingenious.  Next  week,  Electronics  brings 
you  up  to  date  on  stereo  broadcasting.  Managing  Editor  Carroll  has 
culled  the  major  proposals  and  techniques  put  forth  in  this  exciting 
and  somewhat  controversial  area.  His  article  tells  you  what  you 
want  to  know — as  listener  and  as  engineer. 

R.4DAR  RELAY.  A  system  capable  of  sending  radar  information 
over  ordinary  telephone  lines  must  either  sacrifice  resolution  or  sub¬ 
stitute  time  for  bandwidth,  according  to  H.  W.  Gates  and  A.  G. 
Gatfield  of  ITT  Labs  in  Fort  Wayne,  Ind. 

They  describe  a  system  which  uses  the  storage  method  of  band¬ 
width  compression  for  an  air-traffic  control  system  capable  of  trans¬ 
mitting  radar  data  over  narrow-band  transmission  lines  using  a 
scan-conversion  storage  tube. 
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TYPE  llOD — Foil  Typ*  Eloctrolytics 
for  —55  C  to  +85  C  oporoHon. 
(Bullotin  No.  3601) 


TYPE  1600 — Solid'Eloctrolyt*  El«c> 
trolytics  for  hearing  aid  applications. 
(BulleHn  No.  3515) 


complete  ratings 


With  the  increased  availability  of  tantalum,  Sprague  can  now 
offer  its  famous  TANTALEX®  Capacitor  line  on  large-quanttty^ 
short-delivery  schedules . . .  covering  complete  ratings  in  all  the 
types  illustrated. 

TANTALEX  Capacitors  are  backed  by  thousands  of  test 
hours.  They’re  characterized  by  extremely  low  leakage  current 
and  unusually  high  capacitance  stability  even  at  low  tempera¬ 
tures.  Sprague’s  many  types  cover  a  temperature  range  of  from 
-5 5  C  to  + 1 2 5  C;  voltage  ratings  from  ''olt  up  to  150  volts. 


WRITE  FOR  ENGINEERING  BUL¬ 
LETINS  on  the  Sprague  TANTALEX 
Capacitors  in  which  you're  interested. 
Address  your  letter  to  Sprague  Electric 
Co.,  Technical  Literature  Section, 
35  Marshall  St.,  North  Adams,  Mass. 


SPRAGUE 

the  mark  of  reliability 


•PRAOUe  COMRONENTSi 

CAPACITORS  •  RESISTORS  •  MAGNETIC  COMPONENTS  •  TRANSISTORS  •  INTERPERENCB  FILTERS  •  PULSE  NETWORKS 
HI8H  TEMPERATURE  MAGNET  WIRE  •  CERAMIC-BASB  PRINTED  NETWORKS  •  PACKAGED  COMPONENT  ASSEMBUES 

S—  ui  at  tka  I.RJ.  Show— Booth*  2416-2424 
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CIRCLE  3  READERS  SERVICE  CARD 


Delay  lines  are  Inco  Electronic-Grade 
“A”*  Nickel,  drawn  fine  and  stranded 
to  reduce  eddy  currents.  Deltime  engi¬ 
neers  say  Nickel  combines  large  and 
efficient  magnetostrictive  response, 
minimum  corrosion,  excellent  mechani¬ 
cal  properties. 

Pertinent  Literature!  Write  for  Inco 
Bulletin  127B:  “Magnetostriction”. 
Circle  (107,  108,  109)  Reader's  Service  Card. 


MONEi 
DIAPHRAGM 
ROD  / 


/monk. 

DIAPHRAGM  i 


Monel  transducer  body  and  diaphragms  resist 
corrosive  saline  solutions  for  long,  reliable 
service.  Transducer  Is  made  by  Sanborn  (k>m- 
pany,  175  Wyman  St.,  Waltham,  Mass. 


A 


Sensitive  transducer  measures  minute 
changes  of  pressure  in  human  body 


,,, Monel  fluid  chambers  withstand  corrosion,  do  not  affect  saline  purity 

Waltham,  Mass.:  This  sensitive  pres-  to  amplifiers  for  quick  reading, 
sure  transducer  measures  a  wide  range  Monel  alloy  was  chosen  for  the  parts 
of  physiological  pressures  —  from  400  above  because  it  withstands  corrosive 

mm  Hg  down  to  less  than  1  mm  Hg.  attack  from  all  common  saline  and 

Absolute  and  differential  pressures  sterilizing  solutions.  As  a  result.  Monel 

travel  from  source  (needle  or  catheter)  alloy  does  not  affect  saline  purity.  In 

through  a  saline-filled  tube  to  actuate  addition.  Monel  alloy  is  easy  to  form. 


mm  Hg  down  to  less  than  1  mm  Hg. 

Absolute  and  differential  pressures 
travel  from  source  (needle  or  catheter) 
through  a  saline-filled  tube  to  actuate 
two  small  Monel*  nickel-copper  alloy  machine,  to  braze,  solder  and  weld, 
diaphragms.  Monel  diaphragm  rods  Pertinent  Literature:  Write  for  Bulletin 
pivot  a  tiny  differential  transformer  T-6 ;  “Engineering  Properties  of  Monel 
core,  producing  a  signal  which  is  fed  and  R  Monel”. 

*Tnd«Mrk.  Tk«  inunutkifMi  Nickel  uoamwir.  lao.  Circle  (107,  108,  109)  Reader’S  Service  Card. 

NICKEL  COMPANY,  INC.  •  67  Wall  Street  •  New  York  5,  N.  Y.  JWCQ 


THE  INTERNATIONAL 


5  new  Inconel-prolecled  instruments 
retain  accuraey  at  missile  speeds,  heats 

•  • .  point  the  way  to  more  reliable 
high  temperature  parts  design 


Chicago,  III.:  Streaking  through  the 
air  on  mile-a-second  missile  nose  cones 
. . .  fixed  in  hot,  corrosive  fluid  streams 
. . .  the  five  new  instruments  described 
below  operate  reliably  at  glowing  tem¬ 
peratures.  Aero  Research  standardizes 
on  Inconel*  nickel-chromium  alloy  for 
parts  of  these  instruments  that  bear 
the  brunt  of  this  demanding  service. 

(1)  Total  temperature  probe  —  with¬ 
stands  1740'  F  generated  by  friction 
during  flight  on  missile  nose  cones.  ( See 
photos  below.)  For  maximum  reliabil¬ 
ity,  its  Inconel  sheathing  also  with¬ 
stands  oxidation  and  thermal  shock. 

(2)  Wide-range  thermocouple  — 
measures  temperatures  from  as  low  as 
—  320'  up  to  +  1900'  F  in  high-velocity 


fluids.  Inconel  sheathing  effectively  re¬ 
sists  these  severe  erosive-corrosive 
conditions. 

(3)  High -accuracy,  high -temperature 
probe— measures  temperatures  between 
0'  and  1800'  F.  Again,  Inconel  sheath¬ 
ing  assures  reliability,  protecting  its 
accuracy  in  supersonic  jet  exhausts, 
high-temperature  furnaces. 

(4)  Jet  thrust  measuring  rake,  water- 
cooled  —  operates  in  3500'  F  jet  after¬ 
burner  gases.  Inconel  alloy  construc¬ 
tion  provides  essential  high  strength  at 
high  temperature,  plus  corrosion  re¬ 
sistance. 

(5)  Sonic-speed,  4430' F,  wind  tunnel, 
water-cooled  —  Inconel  alloy  forms  all 
major  components,  gives  tunnel  the 
backbone  needed  to  stand  up  under 
terrific  velocity  and  heat. 

You,  too,  can  give  parts  high  tem¬ 
perature  stamina  with  Inconel  alloy. 
It  retains  useful  strength  through 
2000'  F,  and  can  be  easily  welded  and 
formed  into  intricate  shapes. 

Pertinent  Literature;  Write  for  Bulletin 
T-7 :  “Engineering  Properties  of 
Inconel  and  Inconel  X”,  and  “Inco 
Nickel  Alloys  for  Electronic  Uses”. 
Circle  (107,  108,  109)  Reader's  Service  Card. 


Inconel-sheathed  total  temperature  probe 
mounted  on  Redstone  missile  nose  cone  — 
assures  high  strength  at  high  temperatures 
and  readily  withstands  oxidation,  erosion  and 
thermal  shock  at  extreme  velocities.  Probe 
(shown  at  right)  is  product  of  Aero  Research 
Instrument  Company,  Inc.,  Chicago,  Illinois. 
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Magnetostriction  of  Nickel  drives  Deltime 
data  storage  unit.  With  these  units  some  15 
million  bits  of  data  could  be  handled  in  a 
3x7x7  foot  space,  engineers  estimate. 

Shock  waves  in  Nickel 
^slore”  1500  bits 
of  information 


Mamaroneck,  N.  Y.:  Magnetostriction 
produces  shock  waves  in  Nickel  that 
travel  one  foot  in  about  63  micro¬ 
seconds.  Deltime,  Inc.  uses  this  prop¬ 
erty  of  Nickel  to  build  electronic  delay 
lines.  Their  latest  is  a  data  storage  unit 
that  packs  eleven  300-microsecond  de¬ 
lays  in  a  small  space.  Ten  lines  “store” 
1 60  bits  of  data  each,  the  other  “clocks.” 

Center  rod  of  unit  ( shown  with  plas¬ 
tic  cover  to  reveal  detail)  is  structural. 
Nickel  delay  lines  are  concentrically 
located  around  rod.  Diagram  below 
shows  schematic  of  a  single  line  with 
associated  pulses. 


RCAO  READ  DAMP 

PULSE  PUlSt  PULSE  Kill 
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Nickelonic  News 

DEVELOPMENTS  IN  NICKEL  AND  NICKEL  ALLOYS  AND  THEIR  APPLICATIONS 


TRANCOA 

SILICON... 

Key 

to 

increased 

yields! 


Higher  quality  silicon  can  improve  your  semiconductor 
device  yields.  Trancoa  offers  this  higher  quality  at  no 
increase  in  price! 

Grade  for  grade,  the  superior  quality  of  Trancoa  Silicon 
is  assured  by  our  unique  process  and  exacting  specifica¬ 
tions.  In  addition  to  the  standard  tests  for  resistivity, 
lifetime  and  base  boron  level  —  every  lot  of  Trancoa 
Silicon  must  also  meet  two  other  important  requirements: 

Cleanliness  —  the  vital  factor  directly  affecting  your 
crystal  yield!  Trancoa  specifications  require  that  a  doped 
single  crystal  be  drawn  with  only  three-sixteenths  of  an 
inch  clearance  between  crystal  and  crucible.  Any  fuming, 
dross,  or  wetting  of  the  quartz  is  cause  for  internal 
rejection. 

Resistivity  Ratio  —  resistivity  uniformity  of  doped 
crystals  is  improved  perpendicular  and  parallel  to  the 
growing  axis.  Furthermore,  the  occurrence  of  P-N  junc¬ 
tions  is  eliminated.  Ratio  of  the  resistivities  at  the  10% 
and  60%  points  on  the  test  crystal  may  not  exceed  3:1. 


This  combination  of  a  new  improved  process  plus  added 
quality  standards  assures  you  of  receiving  better  silicon, 
thus  better  yields,  at  no  increase  in  cost. 


For  complete  information  write  for  brochure,  Trancoa 
Methods  for  Evaluating  Silicon. 


. 

PRODUCT  SPCCIFICAT10NS 

1 

Grade 

Resistivity 

P-Type  N-Type 

Max.  Resistivity! 
Ratio  for  10% 
t  60%  Points 

Max.  Boron  j 
Content  (ppb)j 

lA 

soo 

250 

3:1 

1  1 

100 

50 

3:1 

0.5 

II 

50 

20 

3:1 

1.0  j 

III 

25 

10 

3:1 

2.0 

1  IV 

2.5 

1.0 

3:1 

4.0  i 
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All-New  Noise 

■  ® 


WVm 


V  340B  Nolt«  Figure  M«f«r 


6  342A  Noit«  Figur*  M«t«r 


w  343A  vkf  Noit«  S^vrct 


9  347A  Wav*guid«  Nois«  Sourc* 


^  345B  IF  Nois«  Source 


Now  enjoy  totally  new  speed,  simplicity  and  accuracy  in  measuring  and 
optimizing  radar  receivers  and  components,  and  making  related  measurements 
involving  noise  figure.  Tasks  previously  requiring  hours  of  professional 
engineering  time  now  can  be  done  in  minutes  by  non-technical  personnel.  Receiver 
performance  often  can  be  improved  over  the  best  adjustment  ever  before 
possible.  Frequently,  receiver  improvement  equals  doubling  transmitter  output. 
With  accurate  alignment  simplified,  equipment  is  better  maintained  and 
peak  performance  obtained  regularly. 


Again  throughout  1959,  a  parade  of 
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Figure  Instruments 

TWO  NOISE  FIGURE  METERS 

m  MULTI-FREQUENCY;  UP  TO  5  SEPARATE  INTERMEDIATE  FREQUENCIES 

•  SPECIFY  l-PS  YOUR  SYSTEMS  REQUIRE 

•  DIRECT  READINGS,  ^'NON-TECHNICAP'  SIMPLICITY 

THREE  NOISE  SOURCES 

•  l-F,  VHF  AND  WAVEGUIDE  NOISE  SOURCES 


340B  Noise  Figure  Meter.  Automatically  measures  and 
continuously  displays  rf  or  IF  noise  figure.  Supplied  with 
30  and  60  MC  standard  intermediate  frequencies,  or  any 
two  intermediate  frequencies  between  10  and  60  AlC.* 
Independent  adjustments  on  gas  tube  and  diode  current 
controls  (diode  control  has  vernier)  insure  highest  accu¬ 
racy  settings.  Meter  offset  provision  permits  use  of  high 
sensitivity  external  meter  for  expanding  noise  figure 
readings. 

fjt  342A  Neite  Figere  Meter.  Multi-frequency  model  nor¬ 
mally  supplied  to  accept  60,  70,  105  and  200  MC  inter¬ 
mediate  frequencies  plus  30  MC.  Also  available  with 
standard  IF  of  30  MC  plus  any  4  additional  frequencies 
from  3S  to  200  MC.*  Like  34oB,  has  front  panel  inter¬ 
mediate  frequency  selection,  extreme  operating  simplicity, 
direct  readings. 

^  343A  vhf  Noise  Source.  10  to  600  MC,  a  broad  band 
temperature-limited  diode  noise  source  providing  5.2  db 


excess  noise  into  50  ohms.  Specifically  designed  for  use 
with  $  340B  and  342A  Noise  Figure  Meters.  S75.00. 

^  345B  IF  Noiso  Source.  30  and  60  MC,  or  any  two  fre¬ 
quencies  10  to  60  MC.*  Similar  to  ^  343A;  front  panel 
control  selects  frequencies;  a  second  switch  selects  source 
impedances  of  50,  100,  200  and  400  ohm  impedances. 
5.2  db  excess  noise.  $75.00. 

^  347A  Waveguide  Noise  Sources.  2.6  to  18.0  KMC,  six 
models  covering  S,  G,  J,  H,  X  and  P  bands.  Provide  uni¬ 
form  excess  noise  of  approximately  15.2  db  over  the  full 
waveguide  range.  SWR  is  1.2  or  less,  even  when  source 
is  cold.  Noise  sources  are  Argon  gas  discharge  tubes 
mounted  in  waveguide  sections.  $190.00  to  $180.00. 
Brief  specifications  of  Models  340B  and  342A  are  given 
here;  fur  complete  data  on  these  instruments  and  new  ^ 
Noise  Sources  please  call  your  ^  Representative  or  write 
direct. 

*On  special  order  at  slight  extra  cost. 


SPECIFICATIONS 


Msdcl  340B  Nsitc  Fitvre  Meter 


FrccHcncy  (tent*:  Depends  on  noise  source  used. 


Noise  Fitere  Raaie: 

Zero  Offset: 
Accuracy: 

Input: 


Input  Frequency: 
Bandwidth: 


3  to  30  db,  indication  to  infinity  with  Wave- 
tuide  Noise  Source.  0  to  15  db,  indication  to 
infinity,  with  vhf  and  IF  Noise  Sources. 
Permits  low  values  to  be  read  on  sensitive 
eiternal  meter. 

Noise  Diode  Scale,  ±0.5  db,  0  to  15  db. 

Gas  Tube  Scale,  ±0.5  db.  10  to  25  db;  ±1 
db,  3  to  10  db  and  25  to  30  db. 

—60  to  —10  dbm  (noise  source  on).  Corre¬ 
sponds  to  gain  between  noise  source  and 
342A  of: 

vhf  or  IF  Noise  Source,  Approx.  50  to  100  db. 
Waveguide  Noise  Source,  Approx.  40  to  90  db. 
30  and  60  MC.  Any  two  frequencies  between 
10  and  60  MC  on  special  order. 

1  MC  minimum. 


Input  Impedance:  50  ohms. 

Price:  $700.00  (rKk  mount). 

$715.00  (cabinet). 

(Note;  This  instrument  is  available  in  the  U.S.A.  and  Canada  only) 

Medal  342A  Nalse  Figure  Meter 

(same  as  340B  except) 

Input  Frequency:  30,  60.  70,  105  and  200  MC.  30  MC  and  any 

four  other  frequencies  between  38  and  200 
MC  are  available  on  special  order. 

Price:  $800.00  (rack  mount). 

$815.00  (cabinet  mount). 

(Note;  This  instrument  is  available  in  the  U.S.A.  and  Canada  only) 
Data  subject  to  change  without  notice.  Prices  f.o.b.  fKtory 


HEWLETT-PACKARD  COMPANY 

3I89A  PAGE  Mill  ROAD  •  PAIO  ALTO.  CALIFORNIA,  U.S.A. 
CABLE  "HEWPACK"  •  DAVENPORT  5-44SI 
FfElD  REPRESENTATIVES  IN  All  niNCIPAl  AREAS 


major  new  instruments  from 
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New  Ceramic  Tetrode  for  SSB 


Eimac's  new,  high-power  4CW10,000A  is  ideal  for  use 
in  Class  ABj  single  sideband  service.  This  new  tetrode 
is  a  water-cooled  version  of  the  widely-used  Eimac 
4CX5000A,  with  plate  dissipation  capability  increased 
to  10,000  watts  and  a  peak  envelope  power  of  15,000 
watts.  Water-cooling  makes  the  4CW10,000A  excel¬ 
lent  for  heavy  duty  applications  where  reserve  plate 
dissipation  is  required. 

Eimac  offers  the  most  complete  line  of  tetrodes  with 
the  high-power  gain,  low  distortion  and  excellent 


stability  required  in  Class  AB^  operation.  Each  has 
proved  reserve  ability  to  handle  the  high  peak  powers 
encountered  in  single  sideband  service.  Efficient  in¬ 
tegral-finned  anode  coolers  on  the  air-cooled  types 
keep  blower  requirements  to  a  minimum,  allowing 
compact  equipment  design. 

Ceramic-metal  design  means  compactness,  rugged¬ 
ness,  high  performance,  and  reliability.  These  proved 
advantages  of  Eimac  ceramic  tetrodes  make  possible 
more  compact,  efficient  single  sideband  equipment. 


Writ*  owr  Application  Enpin**ring  D*partm*nt  for 
■  copy  of  tho  tochnical  bwllotin  "Singl*  Sidobond." 

BITEL-McCULLOUGHg  INC. 

SAN  CARLOS,  CALIFORNIA 
with  ceramic  tubes  that  can  take  it 


0  Cable  address' 
EIMAC 
San  Carlos 


Plate  Voltage  .  .  . 
Driving  Power^.  .  . 
Peak  Envelope  Power 


CLASS  AB,  SSB  OPERATION 

4CUSW  4CX300«  4CX100M  sasOOM  4CWie,00M 

2000  V  2500  V  3000  V  7500  v  7500  v 

0 w  Ow  Ow  Ow  Ow 

325  w  400  v<  1680  w  10,000  w  15,000  w 


^  J 
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BUSINESS  THIS  WEEK 


ELECTRONICS  NEWSLETTER 

MICROMODULES  are  now  available  for  military 
electronic  applications,  it  was  announced  last 
week  by  the  Army  Signal  Corps  and  RCA,  which 
had  a  two-year,  $5-million  R&D  prime  contract. 
Development  of  micromodules  was  reported  in 
Electronics,  p  18,  June  26’58.  The  miniature 
packages  are  expected  to  be  available  for  use  in 
consumer  products  in  two  or  three  years;  samples 
are  now  available  to  design  engineers.  Some  60 
firms  did  subcontract  work  in  the  program  and 
more  than  300  have  inquired  about  the  micro¬ 
modules.  Conventional  electronic  component 
packages  are  expected  to  be  reduced  to  1/10  the 
size  through  the  use  of  micromodules.  Army 
hopes  to  add  to  $13  million  now  available  for  the 
program. 

DEATH  KNELL  to  uhf  television  was  sounded  la.st 
week  in  a  report  by  the  Television  Allocations 
Study  Organization  after  a  two-and-a-half  year 
investigation.  TASO  study,  carried  out  with  FCC 
sanction  by  Electronic  Industries  Association, 
National  Association  of  Broadcasters  and  other 
groups,  rated  uhf  as  technically  inferior  to  vhf. 
The  report  is  expected  to  spur  FCC  efforts  to 
swap  some  uhf  spectrum  space  with  the  military 
to  make  room  for  a  few  more  vhf  channels  in  a 
continuous  band.  Though  uhf  is  “as  good  as”  vhf 
in  short  range  over  level  terrain  and  is  less 
subject  to  interference,  these  deficiencies  weighed 
heavily:  the  uhf  signal  deteriorates  rapidly  as 
distance  increases;  the  antenna  and  receiver  are 
less  efficient  than  vhf;  and  a  uhf  station  is  more 
expensive  to  operate. 

ELECTRON  TUBES  are  now  strongly  counter¬ 
attacking  the  challenge  of  transistors.  Cold  cath¬ 
ode  amplifier  tube,  said  to  have  several  operating 
advantages  over  transistors,  was  announced  in 
January  by  Tung-Sol  Electric.  This  month,  a 
new  prong  of  the  counterattack  came  from  RCA, 
with  announcement  of  the  tiny  Nuvistor  tube,  and 
a  demonstration  of  its  normal  functioning  from 
—320  F  to  660  F  as  well  as  under  shock  and 
vibration  conditions.  Limited  commercial  pro¬ 
duction  is  expected  to  begin  in  1960;  samples  of 
a  small-signal  triode  and  a  small-signal  tetrode, 
aimed  especially  at  the  market  in  tv  tuners  and 
intermediate-frequency  amplifiers,  will  be  offered 
in  a  few  months.  Later  will  come  a  beam  power 
tube,  said  to  be  well  suited  for  audio  output 
and  horizontal-deflection  applications  in  tv  sets. 
Ceramic  base-wafer  is  platform  for  Nuvistor’s 
array  of  tube  electrode  assemblies.  Electrodes 
are  supported  from  one  end  by  cantilever  con¬ 
struction  which  eliminates  mica  support  disks 
or  spacers.  RCA  says  design  permits  a  high- 
degree  of  mechanized  assembly,  foresees  even 
smaller  tubes  with  1/20  the  power  consumption 


of  ordinary  tubes  and  useful  lifetimes  of  hun¬ 
dreds  of  thousands  of  hours. 

British  Treasury  says  the  government  will  spend 
$28-$U2  million  on  electronic  computers  and  data 
processing  gear  in  the  next  10  years.  UK  govern¬ 
ment  departments,  now  using  six  data  systems, 
will  get  SO  by  the  early  1960’s. 

FLASH  X-RAY  equipment  for  producing  “shadow 
pictures”  of  ballistic  and  high  explosive  frag¬ 
mentation,  and  the  burning  pattern  of  solid  fuel 
propellants,  has  been  developed  by  Zenith  Radio 
Research  Corp.,  Redwood  City,  Calif.  The  Zenith 
Radio  subsidiary  says  newly  developed  air-core 
pulse  transformer  and  triggering  circuits  give 
new  reliability  and  accuracy  to  flash  x-ray  use. 
Firm  says  gear  permits  projectile  motion  to  be 
stopped  at  precisely  the  desired  position  during 
1/6  of  a  microsecond  x-radiation  flash;  two  or 
more  units  may  be  used  in  measuring  the  speed 
of  hyper-velocity  objects. 

MANNED  EXPLORATION  OF  THE  MOON  will 
require  a  rocket  payload  weight  of  four  or  five 
tons,  about  equal  to  the  potential  payload  of  the 
Atlas  ICBM.  That’s  what  Homer  Stewart,  NASA’s 
program  planning  and  evaluation  director,  said 
recently.  He  said  it  was  too  early  to  define  pre¬ 
cisely  what  kind  of  equipment  would  be  built. 
But  he  added  that  “initiation  of  this  critical  item 
may  well  be  expected  to  save  us  many  years  of 
time.”  NASA  contract  announcements  are  ex¬ 
pected  soon  on  Project  Vega,  designed  to  exploit 
the  Atlas  with  conventional  techniques. 

AUTOMATIC  CONTROL  of  800  different  start-up 
and  shut-down  steps  for  a  225,000-kw  Louisiana 
Power  and  Light  Co.  station,  to  be  completed  in 
1961,  will  be  handled  by  a  system  to  be  supplied 
by  Daystrom  Systems,  La  Jolla,  Calif.  Contract 
was  placed  by  Ebasco  Services  for  LP&L.  At 
each  of  the  800  steps  a  solid-state  computer  will 
determine  if  700  temperatures,  pressures,  flow 
rates,  and  valve  and  switch  positions  are  in  order 
before  the  system  signals  the  devices  to  switch 
to  the  next  position. 

Project  Scout,  the  $500,000  four-stage  test  vehicle 
being  developed  for  mid-1960  tests  by  NASA,  will 
have  a  simplified  gyro  guidance  system  and  spin 
stabilization  equipment  provided  by  Minneapolis- 
Honeywell. 

JAPAN’S  ELECTRONICS  industry  expects  more 
sales  resistance  this  year  in  the  U.  S.  and  is 
trying  to  line  up  other  markets  in  southeast  Asia, 
'  India,  and  Latin  America,  especially  for  tran¬ 
sistor  radios.  Meanwhile,  the  industry  expects  to 
increase  its  production  of  all  electronic  products 
by  one-third  and  top  $700  million. 
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C-E  RTV  is  an  easily  applied  potting  and  encapsulating  material.  Tough,  heat-resistant,  resilient,  it  does  not  shrink  or  form  voids  during  cure. 


New  RTV  silicone  rubber  from  0w»E* 

CURES  WITHOUT  HEAT  •  LOW  VISCOSITY  •  SOLVENT-FREE  •  NO  VOIDS  OR  SHRINKAGE 


silicone  rubber  keeps  its  high  dielectric  strength 
at  temperatures  above  300°C.  It  has  the  well-known 
properties  of  silicone  rubber,  such  as  ability  to  with* 
stand  moisture,  weathering,  ozone,  corona,  oxidation 
and  exposure  to  fuels  and  solvents. 

IDEAL  FOR  POTTING  AND  ENCAPSULATING  General 
Electric  RTV  compounds  flow  easily  into  and  around 
complex  shapes.  They  are  ideal  for  potting  and  en* 
capsulating.  Other  uses  include  caulking  and  seal* 
ing  in  hard-to-reach  places,  performing  “on-the-spot” 
ruhher  repairs,  model  making  and  molding  in  low* 
cost  plastic  tooling. 


CURES  WITHOUT  HEAT  G.E.’s  RTV  (room  tempera¬ 
ture  vulcanizing)  silicone  rubber  cures  at  room 
temperature  in  any  time  you  select  up  to  48  hours. 

It  comes  in  a  wider  viscosity  range  than  any  similar 
compound — from  2.‘>0  poises  (pourable)  to  15.000 
poises  (spreadable).  Easily  applied  by  pouring, 
dipping,  spreading  or  with  a  pressure  gun. 

WON'T  SHRINK,  VOID-FREE  RTV  compounds  are 
100%  solids  (no  solvents).  They  cure  without 
shrinkage;  form  no  voids;  provide  resilient,  shock- 
ahsorbent  protection  against  physical  damage  or 
moist  and  corrosive  atmospheres.  Tensile  and  tear 
strength  exceed  those  of  previously  available  mate¬ 
rials  and  are  retained  after  prolonged  heat  aging.  For  complete  application  data,  check  Reader  Service 

Card.  If  you'd  like  a  sample  for  evaluation,  drop  ut 
RESISTS  HEAT  ABOVE  300°C  General  Electric  RTV  a  note  telling  us  about  your  proposed  application* 


ELECTRIC 


Silicone  Products  Dept. 


Waterford,  N.  Y. 
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NEW!  CANNON  -’K  Wl  K-t  EP  M"  TEPT/IINALS 


EASE  0-  KiStP  ‘ 'ON- E  R  ;  :  WjA  K  '  _  rtF'U^i-p  !  N  P  .■  L  '• 


PERMANENTLY  INSTALLED  IN  4  SECONDS  OR  LESS  by  pressing  the  self-fastening  insulator  through 
pre-dritled  mounting  holes.  The  resilient  properties  of  the  “Teflon"  insulation  secures  the  terminal  and  pro* 
vides  permanent  vibration  proof  installation,  with  no  soldering  or  screw  attachment  needed  to  hold  terminal 
in  place.  New  Cannon  "KT”  Terminals  offer  simplified  electrical  connection  especially  adapted  for  circuitry 
in  microwave  communications,  radar,  scientific  instrumentation  and  other  crowded  space  applications.  • 
VOLTAGE  RATINGS  FROM  2380  V.  TO  4250  V.  (Sea  Level)  depending  on  size  of  terminal.  Special  types 
are  available  where  higher  operating  voltages  are  encountered.  ■  TEFLON  BUSHINGS  available  in  diameters 
of  0.148*  to  0.264.*  Terminal  lengths  range  from  0.120*  to  2.500.*  Standard  pin  diameters  are  0.040,*  0.046,* 
0.050,*and  0.078.*Pin  material  is  brass  with  0.003* silver  plate.  A  wide  variety  of  finishes,  colors  and  soldering 
lugs  can  be  supplied  to  order.  ■  “KT"  Terminals  are  immediately 
available  in  a  wide  variety  of  sizes  and  shapes.  Cannon  also  produces 
special  configurations  for  specific  applications:  Write  for  Cannon  I 
Catalog  KT-1.  Please  refer  to  Dept.  120.  Cannon  Electric  Company—  A  Al  Al 

3208  Humboldt  Street,  Los  Angeles  31.  Factories  in  Los  Angeles,  I  -  cM  HI  HI  1 1  Hh 
Santa  Ana,  Salem,  Toronto,  London.  Paris,  Melbourne  and  Tokyo.  ■  V 

- - -  PIJJQ0 
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NEW 
.  .  CORE 
SEALS  OUT 
TROUBLE 


The  Westinghouse  hermetically 
sealed,  Polyclad  Hipermag  core  is 
the  newest  development  in  cores  for 
magnetic  amplifier  applications. 
Applied  over  a  new  specially  de¬ 
signed  alviminum  box  housing  the 
core,  Polyclad  insulation  hermeti¬ 
cally  seals  the  core  and  allows  en¬ 
capsulating,  casting  or  impregnating 
without  altering  magnetic  proper¬ 
ties.  This  special  core: 


•  Stops  magnetic  amplifier  rejects 
caused  by  changed  magnetic  values. 

•  Is  suitable  for  all  environmental 
conditions  —  high  temperatures, 
humidity  and  high-voltage  stress. 

•  Eliminates  costly  core  taping. 

•  Is  tested  by  Roberts  constant-cur- 
rent,  flux  reset  technique,  or  to  your 
specification. 


Available  in  production  lots  with 
normal  delivery,  these  cores  are 
supplied  in  special  sizes  or  in  stand¬ 
ard  AIEE  sizes. 

For  more  information  about  these 
or  other  Hipermag  or  Hipersil® 
cores,  call  your  Westinghouse  repre¬ 
sentative  ...  or  write  Westinghouse 
Electric  Corporation,  P.O.  Box  231, 
Greenville,  Pennsylvania.  j-vosss 


you  CAN  SI  SURE... |g  it's 

^\^stin0house 

WMTOH  -WCSTINaMOUd  lUOIllC  •All-Oltl  A»N«Z  (HOWC 
eat  TV  MOMBAva 
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WASHINGTON  OUTLOOK 


Administration  leaders  are  mulling  over  a  proposal  to  increase  production 
of  ICBM’s  in  fiscal  1960  beyond  present  plans  by  diverting  funds  now 
earmarked  in  the  new  budget  for  bomber  production. 

The  proposal  reflects  the  feeling  of  many  Washington  officials  that 
ICBM  production  must  be  boosted  next  year. 

The  proposal  also  represents  a  belief  that  if  missile  expenditures  are 
to  be  hiked,  military  budget  reductions  can  be  made  elsewhere  to  maintain 
the  delicate  budget  balance  that  has  been  planned  for  next  year. 

The  most  obvious  area  for  cuts,  as  some  officials  see  it,  is  the  budget 
for  bombers  and  related  equipment.  The  new  budget  provides  for  addi¬ 
tional  procurement  of  B-52’s,  B-58’s,  KC-135  jet  tanker  planes,  plus 
accelerated  development  of  the  B-70.  The  bomber  bill  now  totals  some 
$2.4  billion  in  new  orders  next  year.  This  is  $800  million  more  than  the 
volume  of  new  contracts  planned  for  Atlas  and  Titan  production,  and 
Minuteman  R&D  work. 

Some  Pentagon  planners  argue  that  while  U.  S.  superiority  in  bombers 
is  already  established,  the  Russians  will  outproduce  the  U.  S.  at  least 
three  times  in  ICBM’s  in  the  next  two  to  three  years.  So,  the  argument 
runs,  the  budget  diversion  from  bombers  to  ICBM’s  should  be  made.  The 
Air  Force’s  chief  of  staff  opposes  the  proposal. 

But  continued  Congressional  pressure  for  a  step-up  in  ICBM  output 
could  force  some  diversion  of  this  sort.  It’s  a  foregone  conclusion  that 
Congress  will  boost  the  missile  budget.  It’s  almo.st  as  certain  that  the 
administration  will  freeze  these  extra  funds. 

The  defense  budget  difficulties  are  underscored  by  a  new  Pentagon 
estimate  that  spending  in  the  current  fiscal  year,  ending  June  30,  will 
total  at  least  $41  billion.  This  is  more  than  $200  million  above  the  last 
official  estimate. 

New  estimate  results  mainly  from  continuing  overruns  in  costs  of 
major  weapon  development  projects.  For  example,  one  Defense  Dept, 
official  says,  the  Air  Force  will  get  delivery  on  66  B-58  bombers  under 
outstanding  orders,  but  that  the  funds  earmarked  for  the  program  were 
originally  intended  to  buy  77  planes.  Plans  for  next  year  are  for  pro¬ 
curement  of  40  more  B-58’s  at  a  cost  of  $670  million.  Cost  overruns  are 
expected  to  show  up  again  next  year,  which  means  fewer  than  40  B-58’s 
will  probably  be  obtained. 

•  The  House  Ways  and  Means  Committee  plans  to  start  its  investiga¬ 
tion  of  how  the  Renegotiation  Act  is  administered.  Probe  will  begin 
soon  after  the  Congressional  Easter  recess. 

Meanwhile,  advocates  of  renegotiation  reform  are  pushing  a  bill 
introduced  by  Rep.  Cecil  R.  King  (D.,  Calif.).  The  bill  extends  the 
law  for  two  years,  but  contains  these  important  amendments: 
(1)  the  stipulation  that  “a  comparison  of  (defense  contractor  costs 
and  profits)  with  the  costs  and  profits  of  other  industries”  be  used 
as  a  new  factor  in  determining  excessive  defense  profits;  (2)  a 
guarantee  of  “agreed”  profits  which  the  renegotiation  board  could 
not  reduce;  (3)  greater  access  for  defense  contractors  to  renegotia¬ 
tion  board  records  pertaining  to  their  cases. 

Aim  of  foreign  companies  to  capture  U.  S.  military  sales  under  the 
mutual  security  program  is  underscored  again — this  time  by  Nord- 
Aviation,  prominent  French  missile  and  aircraft  producer,  which  has 
just  opened  an  office  in  Washington.  Foreign  firms  hope  Washington 
will  pay  closer  attention  to  them  in  the  face  of  recent  Congressional 
penny  pinching  on  foreign  aid  while  NATO  requirements  for 
advanced  weapons  continue  to  increase. 
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>  TRANSISTORIZED  INTERCOM  EXCEEDS  MIL-E-5272B  SPECS 

I 


CIRCUIT  SPECIFICATIONS 


150-mw  output  from  -55®C  to 
100°C  at  less  than  10%  har¬ 
monic  distortion  over  frequency 
range 

Frequency  response  @  25®C 
stable  within  ±2  db  of  1000 
cps  100  mw  reference  level 
from  200  to  8000  cps 

Frequency  response  @  -55®C 
and  100®C  within  ±3  db  of 
25®C  frequency  response 

Less  than  3-db  gain  variation 
@  -55®C  and  100®C  compared 
to  25®C  measurement 


LOUD  AND  CLEAR  AT  100X! 


•  •  •  'wi'th  *ri  2N342A  siliGort  'tt*arasis±ot*8  from  s-toelc 


You  can  satisfy  the  71°C  equipment  requirements  of  MIL-E-5272B  at  100°C  with  the  intercom 
amplifier  circuit  shown  above  —  using  TI  2N342A  silicon  transistors  with . . .  guaranteed  3-to-l 
linear  beta  characteristics . . .  85-v  collector-to-emitter  breakdown,  giving  a  wide  safety  range 
with  28-v  aircraft  supplies  . . .  plus  dissipation  capability  of  1  watt  at  25°C  and  200  mw  at  125  °C. 


The  newest  addition  to  the  use-proved  TI  2N339  series  introduced  in  1957,  this  medium-power 
unit  carries  the  full-year  TI  guarantee  and  is  immediately  available  off-the-shelf  from  all  TI 
distributors  in  1-249  quantities.  For  production  quantities,  contact  your  nearest  TI  sales  office. 


TYPICAL  INTERCOM  AMPLIFIER  PERFORMANCE  CHARACTERISTICS  USING  2N342A  TRANSISTORS 


CO  600 

CO 


0  20  40  60  80  100 

Per  Cent  of  Units  Less  Than  Ordinate 


o  '-g  300 


1 5  200 
S  100 


0  20  40  60  80  100 

Per  Cent  of  Units  Less  Than  Ordinate 


from  THE  WORLD’S  LARGEST  SEMICONDUCTOR  PLANT 


Sr.  Texas  Instruments 


INCORPORATED 

SEMICONDUCTOR-COMPONENTS  DIVISION 
POST  OFFICE  SOX  SIX  *  1SBOO  N.  CENTRAL  EXPRESSWAY 
DALLAS.  TEXAS 


I  ^/tecial  £|^| 

Any  one 

GIVEN  TO  YOU  WITH  A  CHARTER  MEMBERSHIP 
AND  SENT  WITH  YOUR  FIRST  SELECTION 


To  new  members  of  the 

ELECTRONICS  and  CONTROL  ENGINEERS’  Book  Club 


m  ^  VALUES  FROI 


VALUES  FROM 
$6.50  to  $18.00 


Pikllihw'i 
Prlci,  $7.50 
Clik  Pritt, 
$6.40 

SirrMiMkiiilin  Prittkt  br  W.  H.  Mackaiikil  Dnlm  (tr  EImItmIci  Ttlnliltn  EmImwIm  HankkMb  by  SyitNi  EMlMWint  by  R.  H.  Goode  ElKtrMl*  Aul«f  Canpitori  by  G. 

Ahmidt.  How  to  Min  iwolilniii  of  ProtMtIoa  by  J.  M.  I'arroll.  VIUI  D  G.  Pink.  Pull  nfrrrnn  of  and  B.  E.  Marhol.  Helps  you  solee  A.  and  T.  M.  Korn.  Explain^  d-c 

amo  dealcn.  nanufaetura,  toat,  and  meehanlral  fartoTK  In  building  elec-  modem  data  needed  to  design  and  rooplex  design  problems  of  large-  romputen  aa  analyKrs.  eontrol  ays- 

adjuatannt.  tronle  equipment.  operate  TV  equipment.  scale  systems.  tern  components,  and  In  other  uses. 


PaMIthir't 

I  Pokliikor’i 

Pokllikor’i 

Pahlliliir’i 

Priea  17  40  H 

1  Prico.  $6.75  /^ 

frict.  $18.00 

Priei  no  SO 

Clak  Priaa  H 

1  Clok  Priao. 

Clab  PrIco, 

f.laa 

$6.75  sm 

$15.30 

PoMhkor’i 

Pokllikor’i 

Prico.  $6.50 

Prico.  $10.00 

Prico.  $12.50 

Prico.  $7.00 

Clak 

Clak  Priaa. 

Clak  Priaa. 

Clak  Prico. 

$5.50 

$8.50 

Clab  Prlci, 
$10.65 

PriMigIm  at  Namarical  Aaalyili  by  Raadam  klgnali  and  Nalw  by  W.  PalM  and  OlgHal  CIrcalts  by  ].  Matkimatlci  far  Elactraalci  altk  Ap-  Aatamatli  Faadkack  Central  Syxtam 

A.  8.  Housabolder.  Mathematics  for  B.  Daaenport.  Jr,  and  W.  L.  Boot.  Mlllman  and  H.  Taiib.  Explains  gllcatlant  liy  H.  M.  Nodelman  and  Syntkasli  by  J.  G.  Truxal.  Pull 

aattlng  up  and  eialuatlng  computing  Details  theory  for  use  In  com-  circuits  for  elfectlae  electronic  sys-  P.  W.  Smith.  Jr.  Por  solution  of  guide  to  methods  for  designing 

routines.  munlcatlon  systems.  tern  design.  practical  problems.  feedback  systems. 


feedback  systems. 


How  many  of  the  books  shown  here  do  you  wish  you  had  immediately  at  hand? 


Select  one  AS  A  GIFT !  Choone  from 
firrvomeehaHism  /‘rocticr,  ftustrm  Engi¬ 
neering,  Pulse  and  IHgital  Circuits,  and 
neven  other  valuable  bdokn  .  .  .  .vour  Intro¬ 
duction  to  membernhlp  In  the  Electronics 
and  Control  Engineers’  Book  Club. 

It  you’re  mlHHlnit  out  on  important  tech¬ 
nical  literature — If  today’e  hlRh  cost  of 
readinff  curbn  the  grrowth  of  your  library 
— here’H  the  nolution  to  your  problem.  The 
Electronics  and  Control  Engineers'  Book 
Club  was  organized  for  you,  to  provide 
an  economical  technical  readinK  program 
that  cannot  fall  to  be  of  value  to  you. 

All  booka  are  choaen  by  qualified  edltora 
and  conaultanta.  Tbelr  thoroughgoing  un- 
deratandlng  of  the  atandarda  and  values 
of  the  literature  In  your  field  guarantees 
the  authoritatlveneaa  of  the  aelectlons. 

Hoar  the  flub  operatea.  Kvery  second 
month  you  receive  free  of  charge  The 
Electronics  and  Control  Engineers'  Book 
Bulletin  (Issued  six  times  a  year).  This 
gives  complete  advance  notice  of  the  next 
main  selection,  aa  well  as  a  number  of 
alternate  selections.  If  you  want  the  main 
selection  you  do  nothing ;  the  book  will  be 
mailed  to  you.  If  you  want  an  alternate 
selection  ...  or  If  you  want  no  book  at 
all  for  that  two-month  period  .  .  .  notify 
the  Club  by  returning  the  form  and  post- 
age-paid  envelope  enclosed  with  your  Bul¬ 
letin. 

We  ask  you  to  agree  only  to  the  pur¬ 
chase  of  three  books  in  a  year.  Certainly 


out  of  the  large  number  of  books  In  your 
field  offered  In  any  twelve  months  there 
will  be  at  least  three  you  would  buy  any¬ 
way.  By  joining  the  Club  you  save  your¬ 
self  the  bother  of  searching  and  shopping, 
and  save  In  cost  about  15  per  cent  from 
publishers’  prices. 


Send  no  money  now.  Just  check  any 
two  books  you  want — one  FREK  and  one 
as  your  first  Club  selection — In  the  coupon 
below.  Take  advantage  of  this  offer  now, 
and  get  two  books  for  le.ss  than  the 
regular  price  of  one. 


j  330  Watt  42nd  Sirwwl,  Nww  York  36,  N.  Y.  P.  O.  Box  97E-3-27 

I  Plu«  rnroll  mr  w  i  mrmlirr  of  thr  EUertronlrs  and  fontrol  Enginrrrs' 
I  Book  tiuh.  I  am  to  rerrirr  FREE  thr  Imok  I  hare  Indiratrd  along  with 
I  ly  Brtt  srlrrtloii  rhrrkrd  Iwlow.  Yon  will  hill  mr  for  my  first  selrrtlon 
/Illy  at  thr  sprrlal  rliih  prlrr.  plus  a  frw  additional  rrnts  for  postage 

I  and  liandling  (The  Club  assumes  this  charge  on  prepaid  orders.) 

Porthroming  sriertions  will  be  deseiihed  to  me  In  adranre  and  I  may 
I  derlliie  any  hook  I  need  take  only  3  selections  or  alternates  In  12 

I  months  of  mrmliershlp. 

PLEASE  PRINT 

I  .Name  . 

I  Address  . 


I  City . Zone _ State . 

I  Company  . 

NO  RISK  GUARANTEE:  completely  satisfied 

I  you  may  return  your  first 

(shipment  within  10  days  and  your  membership  will 
be  cancelled. 


Ckack  2  Btoki:  far  FREE  kook  aid  I 

jr2  for  Clok  Mioetlon  | 

^Servomechanism  Practice  j 
— Mechanical  Iteslgn  for  j 
Klectronirs  Prodoction  I 
— Television  Engineering  | 

Handbook  . 

— System  Engineering  I 

— Electronic  Analog  I 

Compaters  • 

— I’rlnclples  of  Numerical  I 
Anal.vsts  I 

—Random  Signals  and  Noise  ■ 
—Pulse  and  Oigltal  Circuits  I 
-Mathematics  for  | 

Electronics  with  • 

Applications  | 

-Automatic  p'eedback  Con-  | 
trol  System  S.vnthcsls  ■ 

E-3-8^ 
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Silicon 


Miniature  Rectifiers 


ACTUAL  Size 


RATiltQS 


ILCCTR^CAL 


Avcrtfc 

lnv«rM 
Cirrtnt* 
A  1M*C 


PSI 

TVP€ 

NUMtCR 


Rtciifiai 

Current' 


ACTUAL  SIZE 


1.  Rtsislivt  Of  inductivt  load 

t  Artfifod  ovtf  on*  cycle  for  half  wave  resistive  or  choke  input  arcuit  with  rectifier  operatini 
at  lull  rated  current  and  maiimum  RMS  input 
Storafe  and  Operatini  Temperature  Ran|e-tS*C  to  200X 


Maiimum  DC  Reverse  Current  fa  Rated  PI V  ?$'C  lOuA  lOO'C  lOOaA 
Maiimum  Sur|e  Current  8msec  )  fa  2b  A  100' C  2  b  Amps 

lenfth  lNi730and  1N17J1  bO”.  1N1732.  INI733 and  INI734 
Dimensions  Diameter  37b*<lN|734  bO*) 

Leads  030*  diam  .  I  >  «*  lon|  on  ail  umts 


Silicon  Very  High  Voltage 
Cartridge  Rectifiers  ^  ^ 


PS704 


oc 

Current  at 
Rated  P1V 
MA 


Rectified 
DC  Output 
Current 
fNA 


P$720 


Voliafe 

Veitt 


ps7n 


PS723 


Storafe  and  Operatinf  Temperature  Ran|e-bb  C  to  IbO  C 


1NA2S 

- 5“ 

4  A  I  bv 

1  (20v) 

30  (  20v) 

400R 

Usee 

bO 

4  A  I  bv 

1  (35«) 

30<3Sv) 

400A 

Usee 

100 

4  A  l  b« 

1  (7S«) 

30i7b«) 

400K 

Irrtee 

kma 

ISO 

4  01  Ibe 

1  (12$«) 

30a2bv) 

400K 

Insec 

IMII 

200 

1  (ine) 

30(17bvi 

400« 

Inaee 

Switch  to  Silicon! 
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Silicon 


Very  High  Fr^uency 
Silicon  Power  Transistors 


Triple-diffused 
npn  mesa  structure 


*|*N  irHi 

OTHCft  AttOiUTC  MAKIMUM  RATINOt: 

0  S  Vtnt  to  n’C  PMMf  0  n  watts  to  IWrC  I  Smph^  $«r|a  Car- 

rt«t  1  $  Ampafts  2S*C  Sleiaft  and  Ofaratint  Ttmparatvit  Ranit  le  700*C. 


Six  new  types,  three  oscillator  transistois  and  three 
ainpliHer  trunsistors,  are  currently  available  in  limited 
({iiantities  for  evaluation  orders. 

•  Power  capabilities  at  70  megacycles  of  Vi,^,  and 

watts  output.  ** 

•  High  voltage  capability  permitting  operation  at  col¬ 
lector  voltages  up  to  100  volts  DC. 

•  Collector  power  dissipation  rating  of  214  watts  at 
50*C  case  temperature. 

•  Typical  amplifier  gain  of  10  db  at  70  me. 

SpeciKcatkin  slicets,  curves,  and  additional  informa¬ 
tion  are  available  on  written  request.  Address  your 
impiiries  to  Department  T>10. 


Mumihmii  InvarM  Currtnt 
M  Matimtim  DC  Op«ratm| 
Voltat* 

_ lp«  ta  vlto) _ 


Avarat* 

Ractiftgd  Currgnt 


FSM3 


FSAIO 


PS«17 


rU77 


'PSi33 


Please  Note 


pstii 


All  specifications  and  information  contained 
herein  are  current  as  of  March  27,  1959.  This 
advertisement  has  been  inserted  in  the  March 
27th  issue  of  Electronics  to  speed  the  communi¬ 
cation  of  PSI  pnnluct  information  to  the  specify¬ 
ing  engineer.  Similar  product  advertisements, 
compiled  from  latest  PSI  specifications,  will  ap¬ 
pear  regularly  in  this  and  other  leading  electronic 
publications. 


OTHCR  AtSOLUTE  MAXIMUM  RATINOS; 

Maiirngm  Po««(  Dtssipaho*  0&  Walts  to  C  Maiimain  Povar  Dtssipatioo  0  2)  Watts  to  1M)*C 
Maaimam  1  Sacatid  Swraa  Cartaat  1  S  Am^atts  to  2)*C  Stoiafa  and  Oparaliag  Tamparatwra 
Rania  -  M*  la  200‘C 


EJA 

VatiM* 

Parward 
Currant  to 

MHHwm  Inwaa  Caraant 
at  ItelmHiii  DC  Opartolnt 
Valtata  lua  to  ««Hi) 

Maaimum  Avarafa 

RacUftad  Currant 
imA) 

TYRE 

NUMBER 

mm  — 
to  BX 
<«altai 

<t-1.0  VOC 

tosx 

(mA* 

toBX 

to  itOX 

to  BX 

to  tMX 

Tins 

a 

40 

4to  24 

90 

IMMA 

30 

100 

024  to  24 

sn  n 

200 

70 

•IM47 

70 

20 

SHti  M 

4to  00 

74 

IN447A 

70 

100 

024  to  00 

4to  00 

200 

70 

•IMM 

ISO 

7 

024  to  124 

4  to  124 

44 

IN44IA 

ISO 

100 

024  to  124 

4  to  124 

200 

70 

•IN4S* 

200 

3 

024  to  174 

4to  174 

40 

1N4MA 

200 

100 

024  to  174 

S«  ITS 

200 

70 

IN44I 

JO 

14 

S  to  24 

30to  24 

10 

IN4(|A 

30 

too 

»  «  » 

30  to  24 

200 

70 

iM(2 

70 

s 

s  «»  u 

30to  00 

40 

IN4I2A 

70 

100 

4  to  00 

30to  oo 

200 

70 

111443 

200 

1 

i  <»in 

30  «  ITS 

30 

1IM43A 

200 

100 

4  to  174 

30  to  174 

200 

70 

1N444 

IM 

3 

4  to  IB 

30to  124 

40 

1II4MA 

140 

too 

4  S  124 

30  to  124 

200 

10 

MEDIUM  POWER  TYPES 


CLECTRICAL  CHAWACTCRISTICS 

MaalfiMiMi  Mm.  Avf. 

Ravaraa  Valtaia 

Carrant  E>rap  (a  la 

toPfV'iiAi  -400mA 

_  to  25*0 


_  MAXIMUM  ratings' 
Paah  T  Maaimiww 
Inv.  Avf.  Ractifiad 
Voltata  I  CgrrantimA)' 


EIA 

TYPE 

NUMBER 


Saturation 
Voltata 
to  100  C 


INMf 


Paak 

Raeurr. 

Invaraa 

Voltata 

<*oltai 


Maaimum 

Avarafo 

Roctitiad 

Currant* 

imA) 


Avarata 

Invar aa 
Currant^ 
W  100X 


ValiBBt 
to  StaeiNatf 

Currant 
to  BX 
(volta  (g  mA> 


Voltata’ 


ttW' 


1.  Rasisitva  or  inductiva  load 

2.  Avaragad  ovar  ona  cycla  lor  halt  wave  ravstiva  or  choha  input ' 
at  full  ratad  currant  and  maiimum  RMS  input 

Sloraga  and  Opaiating  Tamparatura  Ranga  6S  C  to  200  C 


with  rKtitiar  oparalmg 


PSI  1959  IRE  SHOW  BOOTHS  2529-2531 

Padjic  Semiconductors.  Inc. 


J 


A  SUBSIDIARY  OF  THOMPSON  RAMO  WOOLDRIDGE  INC. 


I 


J 


Unusual  Opportunities  in 
Scrn  iconductor  Electron  ics 


Miniature  Rectifiers 


Voltage-Vari^leCapacitor 

ACTUAL  SIZE 


ACTUAL  SIZE 


fLfrrmcAL 

CHftR*fTPRI^Ti 


MuimwiM 

Avsrat* 

Currant' 


Rapidl)'  expanding  programs  in  Very  High  Fre¬ 
quency  and  V'ery  High  Power  silicon  transistors, 
silicon  microdiodes,  voltage-variable  capacitors  and 
other  advanced  diode  types  have  created  a  num¬ 
ber  of  exceptional  technical  staff  opportunities  at 
Pacific  Semiconductors,  Inc. 


t .  Rcsistivt  or  indoctivt  load 

t  Avtraiad  ovtr  ona  cyck  for  hail  «a«a  tavstiva  or  choht  input  circuit  with  lactifiar  oparatmi 
at  fall  ratad  currant  and  maiimam  RMS  input 
Storaft  and  Oparabng  Tamparatura  Ranga-iS’C  to  200‘C 


ELECTRICAL  ENGINEERS  ...  diode  and  transistor 
applications  and  test  equipment  development. 

PHYSICISTS  . . .  product  research  including  develop¬ 
ment  of  transistors,  diodes,  and  other  semiconduc¬ 
tor  components. 

PHYSICAL  SCIENTISTS. .. challenging  research  pro¬ 
grams  in  crystal  growth  and  perfection  studies  em¬ 
ploying  the  latest  infrared  and  etch  pit  technique 
. . .  solid  state  diffusion  techniques  and  the  study 
of  surface  phenomena. 


HIGH  VOLTAGE  TYKS  TUNING  AND  OTHER  APPLICATIONS 


*C  iin|t  spaaliad  from  0  1  voih  to  maiimuai  uorlurii  voitaga 

“VARICAP"  n  tha  ragislarad  Irada  mark  of  sihcoa  voitaga-variabla  capaators  manulacturad  by 
Paohc  SafTHCoaductors  Inc. 


Cantinuaua 
,  OC  Vattuga 
igL  2S  A  100C 


Non-Linear  Resistors 


Yh173? 


1X1733 


Maiimum  OC  Ravarsa  Currant  0  Ratad  PtV  25  C  10«*A  I00*C  lOOaA 
Maiimum  Surga  Currant  Smsac  i  M  75  S  tOO  C  -2  5  Amps 

Langth  lNi730  and  INI731  50*.  IN1732.  1N1733  and  1NI734  1  O' 
Dimansions  Diamatar  375*ilN1734  50'). 

laads  030*  dtam  .  1‘t*  lo"!  o*  all  amts 


A  variety  of  assemblies  can  be 
furnished  for  matched  pairs  and 
quads,  ring  modulators,  full 
wave  and  todge  rectifiers  and 
many  other  applications. 

Numerous  lead  arrangements 
are  possible  in  these  three  basic 
configurations.  Up  to  four  di¬ 
odes  or  rectifiers  can  be  encap¬ 
sulated  in  the  "S”  or  “T” 
packages.  Up  to  12  units  can  be 
contained  in  the  “R”  package. 
The  number  of  units  contained 
determines  its  maximum  length. 

Lssds  .020-  diamttsr, 

1-  minimum  lengtli.  ^  ‘  ^..-' 

Spaced  on  .1'  *rld  canters. 

DUMCNSIONS 


“S”  PKkafa 


Some  of  these  positions  encompu.ss  full  supervi.sory 
responsibility.  All  offer  an  opportunity  for  growth 
and  individual  recognition  that  is  unique  in  the 
semiconductor  field. 

If  you  are  interested  in  associating  yourself  and 
your  future  with  a  dynamic,  growing  company 
such  as  Pacific  Semiconductors,  Inc.,  you  should 
investigate  these  opportunities  at  once. 

For  specific  information  in  your  particular  field, 
write  to  Technical  Staff  Placement,  Pacific  Semi¬ 
conductors,  Inc.,  I045I  W.  Jefferson  Blvd.,  Culver 
City,  California. 


Electrical  Cliaractcristic* 


‘R"  PMkage 


DC  Volt  Drop 
at  Ratod  OC 
Currant 
VelU 


OC 

Currant  at 
Ratad  PIV 
MA 


Ractifiad 
OC  Output 
Currant 

MA 


Peak 

Invvaa 

Voltaga 

Volta 


"T”  PKkH* 


h  ACTUAL  OiZB 


‘S"  PKkafi 


T"  PKkatt 


‘R"  PKkjft 


Slofait  and  Opttaling  lampcratHia  Ran|a  -5k  C  lo  150  C 


Length 

Width 

Height 

Diameter 


Qialily  Facw  Q.  (a  iO  me.  | 

Minimum 

T»«al 

U  4VOC 

tt  4VDC  1  ti  MWV 

•C- 


■L 

I 


Normally  supplied  In  the  MIL  Specification 
dimensions  shown  above.  On  special  request 
dimensions  shown  below  can  be  supplied. 


CATHOOC 


HERMETICALLY  SEALED  -  Class-to-metal  fused  and 
metal-to-metal  welded  seals. 

TERMINALS  —  Tinned  copper  leads  .020  inches 
diameter.  Lead  length  IVi  inch  minimum. 

MARKING  —  Wide  color  band  indicates  cathode 
end.  (Wide  band  indicates  positive  bias  on  Vari¬ 
caps.)  Type  number  designated  by  color  bands 
reading  from  cathode. 

ALL  DIMENSIONS  SHOWN  IN  INCHES  -  Patented  un¬ 
der  one  or  more  of  the  following  United  States 
Patents:  No.  2815474,  No.  2827403. 

Other  patents  pending. 


“Off-the-shelF  delivery  is  available  from  the 
leading  distributor  in  all  major  electronic 
centers. 

Call  your  nearest  PSI  sales  o£5ce  for  delivery 
and  price  quotations  on  production  quantities. 


10451  West  Jefferson  Boulevard,  Culver  City,  California 

TExas  0-4881,  TExas  0-6113  •  TWX:  CULVER  CITY  CAL  7136 


NEW  YORK — 2079  Wantagh  Ave.,  Wantagh,  Long  Island,  N.Y.  •  SUnset  1-7470  •  TWX:  WANTAGH  NY  2320 

ILLINOIS— 6957  W.  North  Ave.,  Oak  Park,  Ill.  •  Village  8-9750  •  TWX:  OKP  1547 

CALIFORNIA — 8271  Melrose  Ave.,  Los  Angeles  46,  Calif.  •  OLive  3-7850 

FLORIDA — 1221  Arlington  Ave.,  St.  Petersburg,  Fla.  •  Phone  7-6126 

EXPORT — Pacific  Semiconductors,  Inc.,  431  Fifth  Ave.,  New  York  16,  N.  Y.,  U.S.A. 

CABLE:  TELTECHNAL,  NY 


DISTRIBUTORS:  ALAMOOORDO — Radio  Specialties  Co.  •  BALTIMORE — Wholesale  Rhdio  Parts  Company  •  BOSTON — Cramer 
Electronics,  Inc.  •  BUFFALO — Genesee  Radio  &  Parts  Co.  •  CHICAGO — Allied  Radio  •  CLEVELAND — Pioneer  Electronic  Supply  Co.  • 
DALLAS — Wholesale  Electronic  Supply  •  DAYTON — Srepco,  Inc.  •  DENVER — Denver  Electronic  Supply  Co.  •  DETROIT — Ferguson 
Electronic  Supply  Co.  *  HOUSTON — Sterling  Radio  Products,  Inc.  •  JAMAICA,  N.Y. — Peerless  Radio  Distributors,  Inc.  *  LOS 
ANGELES — Kierulff  Electronics,  Inc.  •  MELBOURNE,  FLA. — Electronic  Supply  •  MINNEAPOLIS — Lew  Bonn  Co.  •  NEW  YORK — 
Terminal  Radio  Corporation  •  OAKLAND — Elmar  Electronics  Supply,  Inc.  •  PASADENA — Electronic  Supply  Corp.  •  PHILADELPHIA 
— Almo  Radio  Company  •  PHOENIX — Radio  Specialties  Corp.  •  ROCHESTER — Rochester  Radio  Supply,  Inc.  •  SALT  LAKE  CITY 

_ Standard  Supply  Company  •  SEATTLE — C  &  H  Supply  Co.  •  SYRACUSE — Syracuse  Radio  Supply  Co.  •  TORONTO — Electro 

Sonic  Supply  Co.,  Ltd.  •  WASHINGTON,  D.C. — Electronic  Industrial  Salas. 


•> 


f 


H*wletf-Pochord 
Vorian  A>»ociet«s 
Sorensen  A  Compony 
Kin  T*l 
Oym«c 

Sonsitive  Research 
Sonbern  Compony 
Boldwin-limo-Homillon 

(SR'4-  Sfroin  Gages) 


“Tiny”  Yewell  takes  the 


stand  for  ^electronlc^ 


Paul  G.  Yewell  is  president  of  Yewell  Associates,  Inc., 
Burlington,  Massachusetts  —  an  electronics  manufac¬ 
turers’  representative  firm. 


Manufacturers’  representatives  play  a  key  role  in  the 
distribution  of  electronics  products  and  equipmmt, 
accounting  for  a  far  larger  portion  of  the  sales  of  in¬ 
struments  and  components  than  do  representatives  in 
the  average  American  industry.  This  type  of  technical 
selling  is  a  highly  specialized  business,  in  the  case  of 
Yewell  Associates,  Inc.,  requiring  graduate  engineers, 
trained  as  salesmen,  capable  of  discussing  detailed 
specifications  or  demonstrating  instrumentation  or 
other  products. 


During  1958  the  eight  firms  that  “Tiny”  Yewell  rep¬ 
resents  ran  a  total  of  150  %  pages  of  advertising  in 
electronics. 

Mr.  Yewell,  do  you  consider  your  manufacturers 
made  a  wise  media  selection  in  concentrating  so  many 
advertising  pages  in  electronics  magazine? 

“Definitely,  I  have  been  reading  electronics  for  years 
and  consider  advertising  in  the  publication  is  funda¬ 
mental  in  any  sales  program  aimed  at  the  electronics 
industry.  Its  advertising  pages  constitute  a  veritable 
’supermarket’  of  electronics  products  and  services  be¬ 
ing  manufactured  today.” 

If  it’s  about  electronics,  it’s  advertised  and  read  in  electronics 


electronics 

Publithed  WCEKLY  plut  the  mid  year  electronics  ■UVERS’  GUIDE 


A  McCraw  Hill  Publication  •  330  Watt  42nd  Straot.  Now  Verh  3<.  N.  V. 
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pBfJVDfX  JIADS 

I  THESE  IfIMILE  FIEIDS 

Ahbpne  Telernttering 
Components  and  Systems 
Tphmeterlng  Receiving  Stations 
Missile  Field  Testing 
Missile  Test  Equipment 
Missile  Guidance 
iadar^Beacons  ? 


From  Bumblebee  to  Atla$  Bendix-Pacific  has  played  an  increasingly 
important  role  in  missile  telemetry.  Since  1946,  a  steady  progression 
of  Bendix-Pacific  accomplishments  attests  to  this  leadership.  Today 
Bendix-Pacific  know-how,  earned  through  ten  years  of  progress, 
can  provide  you  with  the  most  effective  telemetering  components 
or  systems  to  satisfy  your  most  difficult  problems. 

A  qualified  engineer  is  available  to  discuss  your  problems  with  you. 


EAST  COAST  OFFICE;  30  Rockefeller  Ploza.I^wVorii 

CANADIAN  DISTRIBUTORS:  Computing  Devicei  of  Can'ada.-Otrowci''l>,OfW;- 

24  CIRCLE  17  READERS  SERVICE  CARD 
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FINANCIAL  ROUNDUP 

Agency  SetsSmallFirmAAeetings 


As  PART  of  its  nationwide  program 
to  provide  new  financing  for  small 
electronics  and  other  firms,  the 
Small  Business  Administration  is 
holding  a  regional  informational 
meeting  today  in  New  Orleans. 
Another  is  slated  for  Boston  on 
April  9. 

The  new  SBA  program — creating 
small  corporations  to  lend  money — 
is  going  along  well.  Seventeen  ap¬ 
plications  to  form  corporations  have 
been  approved.  Fifty  more  are  in 
the  works. 

•  International  Electronic  Re¬ 
search  Corp.,  Burbank,  Calif., 
manufacturer  of  electronic  and  nu¬ 
cleonic  instrumentation  gear,  an¬ 
nounces  purchase  of  Millrich  En¬ 
gineering  Corp.,  Glendale,  Calif. 

•  Amphenol-Borg  Electronics 
Corp.,  Chicago,  seeks  permission 
from  SEC  to  regi.ster  100,000  out¬ 
standing  shares  of  common  stock 
to  be  offered  by  an  investment 
group  headed  by  Hornblower  & 
Weeks.  Initial  public  offering  will 
be  at  a  price  related  to  market 
prices  on  the  New  York  Stock  Ex¬ 
change  at  the  time  of  offering. 

•  .4vco  Manufacturing  Corp., 
New  York,  seeks  registration  of 
more  than  587,000  shares  of  com¬ 
mon  stock.  Of  these  shares,  226,- 
916  were  issued  during  the  first 
two  months  of  this  year  under 
Avco’s  employee  stock  option  plan. 

•  Rendix  Aviation  Corp.  has  en¬ 
tered  into  an  agreement  for  the 
acquisition,  for  an  undi.sclo.sed 
amount,  of  M.  C.  Jones  Electronics 
Co.,  Bristol,  Conn.,  manufacturer 
of  test  equipment  for  monitoring 
coaxial  transmission  lines.  Bendix 
will  promote  development  and 
.sales  of  Jones  products. 

•  The  board  of  directors  of 
Northrop  Corp.,  Beverly  Hills, 
Calif.,  has  approved  expenditure 
of  $4  million  for  new  engineering, 
R&D,  and  pilot  production  work 
related  to  expansion  of  the  com¬ 
pany’s  Nortronics  division.  The 
electronics  division  of  the  aircraft 


firm  will  step  up  its  work  in 
guidance  systems,  navigational 
computers,  infrared  systems  and 
electronic  ground  equipment. 

•  Directors  of  Collins  Radio  Co., 
Cedar  Rapids,  Iowa,  have  author¬ 
ized  a  meeting  next  week  (Mar. 
31)  for  the  purpose  of  reclassify¬ 
ing  Class  A  (voting)  common  stock 
and  Class  B  (nonvoting)  common 
stock  into  a  single  common  stock 
in  which  all  shares  have  equal 
voting  privilege. 

OVER  THE  COUNTER 


WEEK  ENDING 


1968  BIDS 

COMMON  Mar.  6 

Mar.  13 

LOW 

HIGH 

STOCKS 

BIO 

BID  ASKED 

m 

20% 

ACRRStlCa  Asites 

22% 

29 

33% 

1% 

3 

ARyiKi  iRRRStriti 

3% 

3% 

4% 

3Vk 

6% 

Rcravti 

7 

6% 

744 

16% 

24V4 

AMP  IRC 

25 

25% 

28% 

5% 

IS 

Aptl'<  Sel  PriRctt 

12 

12% 

14% 

IVk 

8% 

Afiia,  A 

8% 

8 

9V2 

6% 

24 

BalrR-AttHilc 

26% 

26V4 

29% 

9% 

13% 

BirRAy 

17V4 

16% 

18% 

6% 

9 

CtkR  ElRCtrtRics 

7 

8V4 

9% 

11 

22% 

Cclliu  Raiit,  A 

27% 

29% 

34% 

10V4 

22% 

CrIIIrc  RaAiR,  8 

27% 

29% 

33% 

4 

7 

Craig  Systtflis 

7% 

7% 

10% 

17H 

2S% 

Eaattni  laiaatritt 

19% 

22V4 

24% 

1% 

8% 

Elea  Carp 

844 

8% 

944 

10% 

21 

Elactn  iRstr 

24% 

24% 

2844 

34 

49 

ElRctraaic  Asstes 

45 

45V2 

50% 

5 

11 

Eltctraalc  Rts'rek 

15 

19 

26% 

8% 

12% 

ElKtrtalc  Sptc  Ct 

12% 

1244 

15% 

15% 

49% 

Eput,  IRC 

34 

34V2 

39% 

5% 

9% 

Eric  RccisUr 

9% 

9% 

11% 

10 

17% 

Flicker  a  Perter 

14% 

14% 

I6V4 

5% 

10% 

S-L  Elcctraaics 

12 

12 

16% 

12 

27 

ClRMiai 

28% 

28 

32 

Hiyia  Elcc  Prai 

5V4 

5% 

6% 

30" 

3^ 

Hcwlctt-Packarg 

41% 

42 

46% 

23% 

48 

Higk  Viltagt  Eag 

60 

64 

71% 

1% 

3 

Hycaa  Mta 

3 

3% 

4% 

1% 

5% 

laRaitra  Traas'ttr 

3 

3L'4 

4 

1% 

4% 

JtrrtIR 

5% 

6% 

7% 

21 

X 

D.  S.  KtaacAy 

34 

33V4 

37 

3% 

29 

Lak  Far  El'trtaics 

34% 

35% 

43% 

19V4 

28 

LitRs  t  Nprtkrap 

28 

28% 

3144 

2 

3% 

Ltttrtaiei 

2% 

2% 

3% 

5 

18% 

liag  Elpctrtaics 

18% 

23 

25% 

16 

20% 

Mackictt  Lakt 

26% 

26V4 

29% 

3V4 

8V4 

Magaetic  AnpliHcrs 

8 

9% 

10% 

2% 

4% 

MagMtics,  lac 

4% 

4% 

5% 

4% 

12 

W.  L.  Maxiaa 

13% 

13V4 

15% 

10% 

29 

Micrtanyc  Asiacs 

31% 

35 

43 

5V4 

11% 

Migwastara  lastr 

12V4 

11 

13% 

1% 

7 

Mtaagran  Prtcii'a 

10 

11 

12% 

3% 

7% 

Naria  Miertwaye 

6 

6% 

8% 

NarSa  Ultrascaict 

8% 

8 

9 

'm 

16 

Natitaal  CtaipaRy 

21V4 

21 

234'4 

14V4 

56 

Nacitar  Ckicaga 

37 

41 

46% 

4% 

7% 

PmISc  Mtrcary,  A 

11V4 

11% 

15% 

10% 

27% 

Paekarg-Ball 

34% 

35% 

40% 

4% 

9% 

Paacilit  lac 

7% 

7% 

8% 

21 

53% 

Nrkia-Elaitr 

50V4 

51% 

55V4 

11% 

19% 

Raeiatiaa,  A 

21% 

21% 

23% 

2% 

7% 

Rtcyci  Saaafcraft 

7% 

7% 

8% 

13 

32% 

Saagart  Aitaelatai 

32% 

30% 

33% 

SiliccR  Traasiitar 

7% 

5% 

8% 

7" 

12" 

SaiRgScrikir 

15 

19% 

21% 

22% 

40 

SpragM  Electric 

40% 

41% 

45% 

26 

35 

Taylcr  lastmaitats 

37 

38% 

41% 

5% 

15 

Ttckaieal  Opcrat'ai 

20% 

20 

26% 

5% 

15% 

TtIcekrtaM  Mfg 

16% 

16% 

22% 

3V4 

7% 

TcItcaaiputiRg 

9% 

10% 

12% 

1% 

2% 

Tcl-lRstriMat 

244 

2% 

3V4 

8% 

I6V4 

Tapp  iRgastriPi 

12% 

12% 

14% 

3% 

10% 

TrKtrlak 

11 

11% 

13% 

1% 

3% 

Uaiycrtal  Traw’tpr 

% 

% 

IV4 

14% 

40 

Variai  Ainciatta 

47% 

45% 

49% 

The  above  "bid"  and  "asked"  prices  prepared 
by  the  National  Association  of  Securities 
Dealers.  Inc.,  do  not  represent  actual  trans- 
aaions.  They  are  a  guide  to  the  range  with¬ 
in  which  these  securities  could  have  been 
sold  (the  "BID"  price)  or  bought  (the 
"ASKED"  price)  during  preceding  week. 


Meet 

Bill  Bushor  and 
Sam  Weber 

Associate  Editors,  electronics 
FEATURE  ARTICLE  EXPERTS 


Resumes:  * 

Bushor,  William  E.,  Lawrence 
Institute  of  Technology,  BSEE, 
I.  R.  E.  member.  9  years  experi¬ 
ence:  U.  S.  Army  (communica¬ 
tions  chief), Bell  Aircraft  (air-to- 
air  missile) ,  G.  M.  Research  Labs, 
Sperry  Gyroscope,  etc.  Member 
Society  Technical  Writers. 

Weber,  Samuel,  Virginia  Poly¬ 
technic  Institute,  BSEE,  I.  R.  E. 
member.  10  years  diverse  engi¬ 
neering  experience:  U.  S.  Navy, 
Barlow  Electrical  Mfg.  Co., 
Curtiss-Wright,  etc.  Primarily  in 
communications,  uhf  and  micro- 
wave  components  and  design,  jet 
engine  test  instrumentation. 
Present  Occupations: 

Bill  Bushor  is  preparing  a  se¬ 
ries  to  appear  in  1959  on  medical 
electronics  comprising  diagnos¬ 
tics,  therapeutics,  prosthetics, 
and  clinical  and  operative  aids. 

Sam  Weber  is  working  on 
“Sophisticated  Communications 
Methods”  for  October  1969.  Re¬ 
port  covers  scatter  systems, 
meteorburst  transmission,  satel¬ 
lite  relays,  carrier  systems,  etc. 
References: 

If  you’re  not  a  subscriber,  if 
your  subscription  is  expiring,  if 
you  will  miss  exciting  features 
by  electronics  26-man  staff,  fill  in 
box  on  Reader  Service  Card.  Easy 
to  use.  Postage  free. 
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Wire  insertion  and  anchoring 


Wrapping 


Finished  connection 


Wrap  up  wiring  jobs  fast 
witb  solderless  wrapped  connections 


Research  takes  the  long  view  as  Gardner- 
Denver  engineers  strive  to  improve  exist¬ 
ing  products  ...  to  develop  new  ones  to 
keep  ahead  of  a  fast-paced,  rapidly  grow¬ 
ing  industrial  world. 


Fast,  economical,  solderless,  metal-to-metal  electrical  connections 
which  resist  vibration  failure  and  corrosion.  That’s  the  solderless 
wrapping  method — proved  superior  by  billions  of  connections 
without  a  reject. 

With  a  lightweight,  fast-acting  Gardner-Denver  "Wire-Wrap”® 
tool,  you  wrap  up  wiring  jobs  fast  .  .  .  and  you  get  these  profit¬ 
building  benefits: 

Greater  production.  Only  three  seconds  total  time  per  solderless 
connection.  Actual  connecting  time,  1/ 10  second. 

Lower  production  costs.  You  eliminate  the  expiense  of  precise 
process  control  required  by  other  methods. 

Reduced  labor  costs.  More  connections  per  ofierator,  with  less 
fatigue.  No  faulty  connections  that  require  expensive  hand  repair 
work. 

Higher  quality.  Mechanically  strong  connections  electrically  stable 
— proved  most  reliable  in  the  industry. 

Write  for  Bulletin  14-1 


EQUIPMENT  TODAY  FOR  THE  CHALLENGE  OF  TOMORROW 


Gardner-Denver  Company,  Quincy,  lllinol* 

In  Canada:  Gardner-Denver  Company  (Canada),  Ltd.,  14  Curdy  Avenue,  Toronto  16,  Ontario 
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AIRCRAFT 

DALLAS 


STRAIGHT  TALK  FROM 


TEMCO 


QUESTION:  What  is  Temco's  experience  in  the  fields  of 
electronics,  aircraft  and  missiles  contracts? 

ANSWER:  During  the  past  14  years,  Temco  has  successfully 
completed  35  major  programs  requiring  solutions  to  engineer* 
ing  design  problems  in  all  technical  fields  involved  in  the 
aeronautical  sciences.  It  has  produced  more  than  5,000  com* 
ponents  of  high  performance  military  weapons  systems. 

QUESTION:  What  is  the  scope  of  management's  knowledge 
and  participation? 

ANSWER:  Programming  under  top  management  is  initiated  at 
the  earliest  project  stage  and  maintained  throughout  the 
existence  of  the  job.  Overall  progress  is  reviewed  at  periodic 
check  points,  to  permit  timely  corrective  action  if  necessary, 
and  to  keep  management  and  the  customer  informed  on  the 
program  status. 

QUESTION:  What  are  Temco's  plant  facilities? 

ANSWER:  Temco  has  three  major  plants,  comprising  over 
2,000,000  square  feet,  fully  equipped  for  the  development  and 
manufacture  of  complete  aircraft,  missiles  and  major  compon¬ 
ents.  Included  is  a  new  Engineering  Center  with  ultra-modern 
laboratories  and  experimental  design  area.  Construction  is 
scheduled  early  this  year  on  vastly  increased  production 
facilities. 

QUESTION:  What  are  Temco's  engineering  capabilities? 

ANSWER:  Temco  has  over  1,200  engineers  whose  combination 
of  skills  and  unique  capabilities  has  established  Temco  as  a 
leader  in  advanced  technology. 

QUESTION:  What  is  the  range  of  Temco's  product  familiarity 
and  production  know-how? 

ANSWER:  Temco  is  prime  contractor  and  weapons  system 
manager  for  the  Navy's  Corvus  air-to-surface  "stand-off  "  mis¬ 
sile;  it  has  designed,  developed  and  produced  the  TT-1  "Pinto" 
jet  trainer  and  the  XKDT-1  "Teal"  rocket  powered  target  drone. 
In  the  component  field  Temco  products  range  from  integrated 
antenna  systems  to  high  production  major  assemblies  for  such 
advanced  aircraft  and  missiles  as  the  F3H,  F-101,  F-104,  B-52G, 
Hawk,  jet  engines  and  work  on  classified  ballistic  missiles.  In 
the  modification  and  overhaul  field,  activities  have  spread  all 
the  way  from  "PARC"  overhaul  of  C-97s  to  development  and 
installation  of  advanced  electronics  systems. 

QUESTION:  What  plus  does  Temco  offer? 

ANSWER:  Temco  is  known  by  its  customers  as  a  "follow- 
through"  company,  from  design  to  production  . .  a  partner  on 
the  job  . .  a  company  that  delivers  quality  products  on  schedule 
at  the  lowest  possible  cost. 
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Boeing  openings  offer 


MARKET  RESEARCH 


MILITARY  ELECTRONICS  SPENDING 


outstanding  careers 


Airaoft 

ElMtrofiks 


Guided 

Missiles 


Communications 


Research  and 
Development 


BOM  ARC  ie  one  of  many  expanding  mis¬ 
sile  and  space-age  projects  at  Boeing  that 
offer  engineers  of  all  categories  an  oppor¬ 
tunity  to  grow  in  professional  stature  and 
to  work  in  a  dynamic  environment  con¬ 
ducive  to  rapid  advancement.  Outstanding 
openings  are  available  now  in  Research, 
Design,  Production  and  Service. 


Marine 

Electronics 


Vehicular 

Electronics 


1500 

Millions  of  Dollars 


Military  Spending  Rises  12% 


•  Magnetic  Recording  Industry 
Association  reports  1958  sales  of 
tape  recorders  topped  450,000 
units.  Forecast  for  1959  is  750,000 
units  and  $250  is  claimed  as  rough 
average  unit  price. 


Military  electronics  spending  in¬ 
creased  last  year  by  nearly  12 
percent  over  1957,  according  to 
recently  released  military  ex¬ 
penditure  data  for  calendar  year 
1958. 

Some  29  percent  of  total  Depart¬ 
ment  of  Defense  spending  for  mili¬ 
tary  hard  goods  and  research  and 
development  went  to  electronics 
manufacturers  in  1958.  Elec¬ 
tronics’  share  of  $15,725  million 
was  $4,606  million.  In  the  pre¬ 
ceding  year  our  share  was  $3,945 
million  out  of  $13,480  million. 

Aircraft  electronics  and  guided 
missiles  continued  as  the  leading 
items  bought  by  the  military  in 
1958.  About  $1,806  million  was 
spent  on  aircraft  electronics  and 
$1,380  million  on  guided  missiles. 

Comparison  of  estimated  spend¬ 
ing,  by  major  procurement  cate¬ 
gories,  for  electronic  equipment 
in  1957  and  1958  follows: 

1957  1958 

Millions  of 
Dollars 

Aircraft  Electronics. .  $1,560  $1,806 

Guided  Missiles .  1,100  1,380 

Communications  ....  900  820 

Research  &  Develop¬ 
ment  .  297  457 

Marine  Electronics  . .  81  134 

Vehicular  Electronics  7  9 


Boring-developed  and  built  electronic 
counter-measures  simulator,'  typical  of 
many  advanced  areas  of  assignments  open 
at  Boeing  in  electronics.  Openings  also 
available  in  fields  of  infrared  techniques, 
radar  and  beacon  interrogator  systems, 
electronic  circuitry,  and  guidance  and 
control  systems,  among  others. 


o  Marketing  appointments: 
Thomas  D.  Hinkelman,  manager  of 
product  planning  and  market  re¬ 
search,  Motorola  Semiconductor 
Product  division;  W.  R.  Lonergan, 
manager  product  planning  and 
market  analysis.  Burroughs  Cor¬ 
poration  Electrodata  division; 
Dana  A.  GriRin,  manager  market¬ 
ing  and  application  engineering, 
Daven  Company  Reliability  As¬ 
surance  division;  Lawrence  C. 
Oakley,  director  of  marketing, 
Mid-Eastern  Electronics  Inc,; 
D.  L.  Dailey,  marketing  research 
manager,  Texas  Instruments  Semi- 
conductor-Components  division. 


Analog  computor  installation  used  to 
simulate  missile  trajectory,  ground  con¬ 
trol  and  terminal  guidance.  Boeing  mis¬ 
sile  openings  include  assignments  on 
BOM  ARC,  and  on  Minuteman  solid-pro¬ 
pellant  intercontinental  ballistic  missile 
system.  Other  long-range  opportunities 
are  available  on  advanced  jet  aircraft  and 
space  vehicle  projects. 


FIGURES  OF  THE  WEEK 

LATEST  WEEKLY  PRODUCTION  FIGURES 

..  ciAi  Mar.  6,  Feb.  6,  Change  From 

(Source.  EIA)  ^,5,'  Ago 

Television  sets  95,794  129,499  -f9.5% 

Radio  sets  (ex.  auto)  277,682  290,190  +54.1% 

Auto  sets  99,847  107,905  +91.8% 


Write  today  for  your  free 
c«»iy  of  the  2+page  book 
"Environment  for  Dy¬ 
namic  Career  Growth.” 
Indicate  your  degrre(s) 
and  field  of  interest.  Ad¬ 
dress;  Mr.  Stanley  M. 
Little,  Boeing  Airplane 
Co.,P.  O.  Box  3822-ENA 
Seattle  24,  Washington. 


STOCK  PRICE  AVERAGES 


Change  From 
One  Vear  Ago 
+50.4% 
+102.5% 
+53.5% 


(Standard  &  Poor's) 


Electronics  mfrs. 
Radio  &  tv  mfrs. 
Broadcasters 


Totals 
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FULL  SCALE,  UNRETOUCHED  CHARTS  PRODLICEO 
ON  THE  TYPE  R  OYNOORAPH 


IXTRIMIR  SENSITIVITY 
10  Microvolt  RMS  Ton  Microvolt 

Sfcio  WcnfO  Squoro  Wovo 

Fottr  recording  media.  Heat  or  electric  rectilinear— ink  or 
etedrie  curvilinear.  Readily  convertilde. 


AH  these  features  . . .  plus  8  chameb  in  only 
35*  of  rack  space,  ^\llatever  your  application 
for  direct  writing  record*  .  . .  you  should  invep 
ligate  the  ability  of  the  Offner  Type  R  Dynograph 
to  do  the  job  better  and  more  simply.  Using  tran* 
sisior  circuits*  developed  and  tested  for  over 
three  years  in  thousands  of  channels  of  Offner 
equipment,  the  Type  R  Dynograph  has  already 
proved  its  superiority  in  practically  every  respaet 
to  any  other  direct  writing  oscillograph.  Write  on 
your  company  letterhead  for  literature  giving 
details  and  specifications. 

^  *Palents  granted  and  pending 

^‘^OFFNER 

I7ELRCTRQIIICS  INC. 


ciacu  11  acADEas  siavicE  CAao 


3906  River  Rood,  Schiller  Park,  III. 

(Suburb  of  CMcogo) 


OFFNER 

ALL  TRANSISTOR 

TYPE 


the  most  versatile  . .  .  most  sensitive  direct  writing  unit  available 

DYNOGRAPH 


Illuminated  canopy 

Type  9800  series  input  couplers  provide  all  input,  control 
and  balance  functions.  Input  available  both  front  and  rear. 

Type  481  Preamplifier  provides  sensitivities 
from  one  microvolt  to  5  volts  per  mm. 

Type  482  power  amplifiers— may  be  used  without 
preamplifiers  for  up  to  10  mv/cm  sensitivity 


504-A  paper  drive— speeds 
from  1  to  250  mm/sec.  Elec¬ 
trical  speed  shift  1  to  250 
mm  per  minute  available. 
Zero  weave  high  preasion 
drive,  850  ft.  capacity  (heat 
or  electric)  1500  ft.  (ink). 
Front  loading,  with  full  un¬ 
obstructed  record  visible 
from  front 


Zero  suppression  control 


Combining  all  these  features . . . 

•  stable  d-c  sensitivity  of  one  microvolt  per  mm 

•  true  differential  input 

•  high  input  impedance 

•  response  to  beyond  150  cps. 

•  reluctance,  differential  transformer,  strain  gage  with 
a-c  or  d-c  excitation,  thermocouples,  etc.,  used  with 
all  preamplifiers 

•  deflection  time  less  than  1.5  milliseconds 
(2.5  ms  with  preamplifiers) 

•  fixed  precision  calibration 

•  instant  warm-up 

•  precision  source  for  d-c  and  400  cycle  excitation, 
self-contained 

•  zero  suppression,  twenty  times  full  scale, 
both  directions 


Thanks  for  your  patience  in 
awaiting  deliveries  of  the 
Type  R.  Schedules  were 
temporarily  disrupted  by 
the  large  volume  of  orders 
received  for  this  radically 
new  instrument.  Weare now 
in  our  new  plant,  with  300% 
more  space,  and  are  rapidly 
increasing  production  ca¬ 
pacity.  Deliveries  will  soon 
be  on  a  current  basis. 


•  •  • 


testing  or  monitoring 


i-  - '  ^ 
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YOU  CAN 


All  Bruah  Recording  Systems  reflect  advanced 
concepts  in  design  that  mean  exceptional  versatility, 
accuracy  and  reliability  in  your  data 
collecting  operations. 


RESULTS 

BETTER 

WITH 

BRUSH 


Your  most  exacting  requirements  can  be  met  by 
these  direct  writing  systems  whether  military  or 
industrial.  They  display  information  instantly — give 
you  precise  data  for  quick  decisions.  You  control 
the  data  you  need,  exclude  the  extraneous,  and  have 
optimum  flexibility  for  future  applications  not 
yet  contemplated. 

Widest  choice  of  equipment  in  the  industry.  Ink, 
electric  or  thermal  writing  . . .  curvilinear  or  rectilinear 
readout .  .  .  horizontal  or  vertical  presentation 
. . .  chart  speeds  from  10  inches/day  to  4  feet/second  . . . 
complete  selection  of  amplifiers  .  .  .  rack  mounted, 
bench  top  or  portable  configvirationa. 

A  pioneer  in  instrumentation  since  1930,  Brush  has 
always  built  for  iuggedness  and  precision. 

Installations  are  right.  Operating  manuals  contain 
clearly  written  instructions.  Your  personnel  are 
trained  properly. 


In  designing,  testing  or  monitoring  you  can  get 
better  results  from  Brush  UUralinear  Recording  Systems. 
Let’s  talk  it  over.  Set  a  date.  We’ll  be  there. 


Writ*  for  fr**  lnform«tiv* 
booklet,  *N*w  Concepts  In 
R*cordlng.*Cont*ln*  helpful 
Idea*  and  auggeetlon*. 


Factory  branches,  service  and  warehousing 
at  Arlington,  Va.,  Boston,  Cleveland,  Los 
Angeles,  San  Francisco  and  Seattle;  engi¬ 
neering  representatives  in  all  key  locations. 


37TM  and  PERKINS 


CLEVELAND  14,  OHIO 


Politics  Clouds  Spectrum  Issue 


Two  camps— military  vs  commercial— are  forming  in  vhf-uhf  realloca¬ 
tion  issue,  and  no  one  has  full  power  to  run  the  show 
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Washington — There’s  no  spectrum 
frequency  allotted  to  politics. 

But  it’s  clear  this  week  politics 
will  play  a  major  role  in  any  vhf- 
uhf  space  reallocation. 

Political  lines  shape  up  this  way: 

Administration  (military)  vs. 
Congress  (commercial). 

And  the  entire  spectrum  inve.sti- 
gation  stage  is  further  cluttered  by 
this:  everyone’s  interested  but  no 
single  agency  or  person  has  com¬ 
plete,  clear-cut  authority  to  run 
the  show. 

Everyone  agrees  that  a  study  of 
authority  over  the  airwaves  is 
needed,  but  Washington  seems  to 
be  unable  to  decide  who  should  do 
the  job. 

Compromise  Needed? 

A  few  weeks  ago  the  House  voted 
$150,000  for  a  Commerce  Subcom¬ 
mittee  study.  The  Eisenhower  Ad¬ 
ministration  countered  with  a  pro¬ 
posal  for  a  five-man  presidential 
commission — which  Congress  feels 
would  favor  the  Pentagon.  House 
Commerce  Chairman  Oren  Harris 
(D-Ark.)  says  he  is  going  ahead 
with  his  study  "as  soon  as  pos¬ 
sible.’’  Most  ob.servers  feel,  how¬ 
ever,  that  a  compromise  will  have 
to  be  reached  to  give  balanced  rep¬ 
resentation  between  Congress  and 
the  Administration,  since  both 
branches  rely  on  each  other  to  per¬ 
form  their  functions. 

Possible  outcome  of  such  a  study 
might  be  a  commission  or  board 
having  both  branches  represented 
to  make  continuing  studies  of  spec¬ 
trum  use,  with  final  authority  over 
both  civilian  and  military.  This 
would  be  similar  to  the  Federal 
Aviation  Agency  set  up  recently  to 
control  both  civil  and  military  air 
traffic. 

In  addition  to  finding  solutions  to 
the  military  vs.  civilian  problems 
of  communications,  the  study  group 
will  need  to  determine  policy  on 
television  spectrum  usage,  partic¬ 
ularly  in  regard  to  the  vhf  vs.  uhf 


controversy.  Last  week  a  fact-find¬ 
ing  committee  of  the  broadcasting 
industry  reported  to  the  FCC  that 
uhf  television  was  technically  in¬ 
ferior  to  vhf  (see  Newsletter, 
P  11). 

The  electronics  experts  empha¬ 
size  that  no  rapid  revision  of  the 
tv  spectrum  can  be  made  in  one  step 
without  rendering  millions  of  dol¬ 
lars  worth  of  equipment  obsolete. 

Congressional  sources  feel  that 
the  spectrum  study  problem  can’t 
be  put  off  any  longer.  Increased  de¬ 
mand  for  frequency  allocation, 
particularly  for  space  navigation, 
has  sharpened  the  civilian-military 
conflict. 

Military  communications  and 
civil  communications  are  each  ad¬ 
ministered  separately.  The  Com¬ 
munications  Act  of  1934  gives  dual 
authority  in  the  field,  w'ith  no  one 
to  settle  problems.  The  FCC  con¬ 
trols  civilian  usage;  the  office  of 
Civilian  Defen.se  Mobilization  con¬ 
trols  government  uses. 

Dual  control  has  meant  that  no¬ 
body  can  get  at  the  spectrum  wast¬ 
age.  The  government  and  military 
take  up  about  half  the  available 
space. 


In  the  civilian  segment,  an 
enormous  band  of  420  me  in  the 
most  highly  sought  and  least  used 
part  of  the  spectrum  is  assigned  ex¬ 
clusively  to  uhf  television.  Only 
85  stations  are  operating  in  space 
that  could  accommodate  1200.  Vhf 
television  channels,  on  the  other 
hand,  are  nearly  all  used  up. 

Development  of  commercial  radio 
u.ses — such  as  dial-from-your-car 
telephone — is  being  held  up  because 
the  FCC  is  running  out  of  fre¬ 
quencies  to  hand  out.  The  broad¬ 
casters  are  fighting  to  hold  on  to 
uhf  frequencies,  arguing  that  uhf 
still  has  potential  and  should  not  be 
killed  too  soon. 

Crowding  of  the  spectrum  has 
increased  tremendously  since  World 
War  II,  when  cra.sh  programs  in 
electronics  set  off  a  whole  round  of 
new  developments  in  radio.  Mis¬ 
sile  and  antimissile  defense  or 
radar  tracking  stations  are  taking 
up  frequencies  at  a  fast  rate. 

At  an  international  conference 
next  August  the  U.  S,  will  ask  that 
seven  bands  of  frequencies  be  set 
aside  on  a  worldwide  basis  for 
space  operations  and  27  frequencies 
for  radioastronomy. 


Tape  Changes  Tools  Automatically 


N«w  tap*-controll«d  combination  mochino  dovolopod  by  Koornoy  t  Treckor  Corp.  for  uto 
by  »mall-lot  monufocturert.  Up  to  31  tools  con  bo  loodod  into  mochino  timuhonooutly. 
Oporotor  stands  at  GE  control  consoU 
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As  a  result  of  growing  demand 
from  the  military,  government, 
safety  services  and  other  “musts,” 
spectrum  space  is  particularly  short 
for  trucking  and  construction  busi¬ 
ness,  radiotelephone,  or  remote  con¬ 
trol  operations. 

Meanwhile,  insiders  claim,  waste 
of  radio  frequencies  is  painfully 
apparent,  even  outside  the  military 
and  uhf  television.  A  certain  fre¬ 
quency,  for  instance,  may  be  as¬ 
signed  to  “forestry  services.”  In 
Oregon  this  frequency  might  be 
crowded,  while  no  one  is  using  it  in 
New  York.  At  the  same  time  there 
might  be  an  acute  shortage  of 
mobile  radio  frequencies  in  New 
York.  Experts  say  there  has  been 
insufficient  “doubling  up.” 

Hearings  Underway 

Since  World  War  II,  when  a  big 
study  of  spectrum  use  was  carried 
out  by  the  FCC,  no  authoritative 
central  agency  has  taken  a  detailed 
look  at  frequency  allocations.  The 
FCC,  say  industry  spokesmen  and 
a  number  of  Congressmen,  has 
shown  little  initiative.  When  a  new 
assignment  has  to  be  made,  the 
agency  may  just  “sandwich”  it  in. 

Technical  developments  in  past 
years  have  made  it  possible  to  nar¬ 
row  frequency  bands  and  squeeze 
in  more  and  more  new*  assignments. 
But  the  experts  feel  there  is  little 
on  the  drawing  boards  now  that 
will  extend  the  useful  spectrum  be¬ 
yond  the  current  30,000  me  limit 
in  the  near  future. 

In  an  effort  to  uncover  wasted 
space,  the  FCC  has_  recently  held 
hearings  on  the  segment  above  890 
me,  and  is  now  holding  hearings  on 
the  25-890  me  segment,  which  in¬ 
cludes  television. 

Lack  of  Evaluation 

The  agency  says  the  information 
will  be  useful  at  the  international 
conference  on  frequency  assign-’ 
ments  this  summer.  But  FCC  ap¬ 
parently  has  no  intention  of  issuing 
any  report  or  recommendations  for 
a  general  overhaul  of  allocations. 

“There’s  no  shortage  of  informa¬ 
tion,”  complains  a  spokesman  for 
the  electronics  industry,  “But 
there  has  been  a  serious  lack  of 
evaluation  and  no  one  with  real  au¬ 
thority  to  do  anything  about  the 
problems.” 
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you 

can 

customize 

any 

trio  labs 


build-in 
instrument 
as  was 
done 
for. . . 


. . .  in  »h«  G«n«ral  Electric  Line  AAaintenance  Tester  for 
the  Flight  Control  System  installed  in  the  Republic  F>103 
Thunderchief  Fighter-Bomber. 

Here  the  trio  lobs  "standard"  Model  D  multi-range  AC  VTVM 
was  custom-modified  to  special  ranges  plus  external  input  jacks 
and  modified  mounting. 

Trio  Lobs  offers  you  the  industry's  pioneer  and  complete  line 
of  miniaturized  panel-mounting  electronic  build-in  instruments 
.  .  .  AC  and  DC  VTVMs,  null  and  phase  meters,  etc.  They 
permit  you  to  .  .  .  customize  test  systems  .  .  .  save  space  .  .  . 
save  time  and  money  .  .  .  make  monitoring  foolproof  .  .  . 
improve  system  reliability  .  . .  increase  overall  design  freedom. 

Write  for  free  "how  to"  Engineering  Guide  to  Dept.  E-3C. 


Trio  tob#f ffi— ,  liK.,  N*w  Y#fk 

^  INC 
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General  Eleetrie  Semieondu e tor  Newn  _ _ 

New  prices*  new  circuits  for 


REGULATED  POWER  SUPPLY 


FULL  WAVE  REVERSING  DRIVE 


R)'  SKK>a.  %  SATl 
Cl-  -  oi  MFo 
vcjii  sc»2  -  c^%e 


FOUR  BASIC  CIRCUITS.  Above  are  four  basic  designs  for  the  Controlled  Rectifier  using  the  unijunction  transistor 
as  the  firing  means.  The  unijunction  is  a  precision  trigger,  putting  out  short,  high  current  pulses.  The  frequency  of 
these  pulses  will  not  vary  with  the  supply  voltage  or  temperature,  yet  can  be  variably  controlled  with  a  silicon  triode 
from  a  low  level  feedback  signal.  Unijunction  firing  circuits  are  easily  synchronized  with  60  cycle  line  frequency. 
In  short,  the  unijunction  provides  the  simplest  and  least  expensive  means  for  precision  firing  of  the  Silicon  Con¬ 
trolled  Rectifier. 

General  Electric’s  new  silicon  medium-current  rectifiers.  Types  1N2154  thru  1N2160,  are  ideal  as  companion 
devices  to  the  controlled  rectifier  for  reverse-voltage  protection  and,  also,  for  applications  in  full-wave  circuitry. 


SAMPLE  LIST  OF  POWER 

*  ConvertBrs,  DC  to  DC.  DC  to  AC 

*  Power  switch  for 

*  Dynamic  braking 

*  High  speed  printer  for 

HANOLINO  AND  OTHER  JOBS 

*  Phose  controlled  DC  power  tup* 

automatic  temperoture  control 

*  Light  dimmers 

digital  computer 

THAT  CAN  NOW  BE  DONE 

pliet,  regulated  &  unregulated 

electronic  flash 

*  Thyratron  replacement  for 

*  Welding  control 

BEHER  BY  THE  O-E 

*  Frequency  converter,  current 

*  Reversible  motor  control 

relay  drivers 

*  Ignitron  firing 

CONTROLLED  REaiFIER 

control 

*  AC  vorioble  speed  induction  motor 

*  Pulse  width  conversion 

•  Circuit  breaker  replacement 

CIRCLE  27  REArri^S  SERVICE  CARD 
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revolutionary  G-E  Controlled  Rectlller 


“Controlled  rectifiers  may  revolutionize  the  electrical  industry.”  This  state¬ 
ment  was  made  a  year  ago  by  a  respected  news  publication.  Since  then 
samples  have  been  studied  by  hundreds  of  firms.  Many  new  circuits  have 
been  developed  which  promise  important  improvements  in  functions,  reli¬ 
ability,  simplicity,  accuracy  and  lower  cost.  In  just  one  year  prices  have  been 
reduced  75  percent  (see  chart  below).  And  now,  the  G-E  Silicon  Controlled 
Rectifier  is  a  standard,  production-line  item,  warranted  in  writing  and  avail¬ 
able  at  sharply  reduced  prices. 

This  is  the  time  for  design  engineers  to  exploit  the  inherent  advantages  of 
the  Silicon  Controlled  Rectifier  in  their  circuit  designs.  Many  applications 
are  proved  ...  the  firing  circuits  have  been  refined  . . .  the  product  line  is 
stabilized  .  . .  and  it  makes  sound  economic  sense.  Call  or  write  your  G-E 
Semiconductor  Sales  Representative  for  complete  details.  The  Controlled 
Rectifier  is  also  available  from  many  local  G-E  Distributors. 


HOW  THE  G-E  CONTROLLED  RECTIFIER  WORKS.  The  Silicon  Controlled  Recti¬ 
fier  is  a  three  junction  semiconductor  device  for  use  in  |)ower  control  and 
[H>wer  switching  applications  requiring  blocking  voltages  up  to  400  volts 
and  load  currents  up  to  16  amperes.  Series  or  parallel  circuits  may  be 
used  for  higher  power  applications. 

The  G-E  Controlled  Re<-tifier's  reverse  characteristic  is  similar  to  a 
normal  silicon  rectifier  in  that  it  represents  es.sentially  an  open  circuit 
with  negative  anode  to  cathode  voltage.  The  forward  characteristic  is  such 
that  it  will  block  positive  anode  to  cathode  voltage  l>elow  a  critical  break¬ 
over  voltage  if  no  signal  is  applied  to  the  gate  terminal.  However,  by  ex¬ 
ceeding  the  forward  break-over  voltage  or  applying  an  appropriate  gate 
signal  the  device  will  rapidly  switch  to  a  conducting  state  and  present  the 
characteristically  low  forward  voltage  drop  of  a  single  junction  silicon 
rectifier. 

DETAILED  NOTES  are  available  on  the  application  of  the  G-E  Silicon  Con¬ 
trolled  Rectifier,  plus  reprints  of  articles  that  have  appeared  in  technical 
journals.  Write  to  Section  S25359,  Semiconductor  Products  Dept,  General 
Electric  Company,  Electronics  Park,  Syracuse,  New  York. 

STEADY  PRICE  DROP.  Since  its  introduction  one  year  ago,  the  price  of  the 
typical  G-E  Controlled  Rectifier  has  dropped  more  than  75  percent.  This 
results  from  improved  manufacturing  techniques  and  volume  production. 
The  G-E  Controlled  Rectifier  is  now  a  production-line  item,  warranted 
in  writing  for  one  year  and  subjected  to  the  same  quality  control  tests 
imposed  on  all  General  Electric  transistors  and  rectifiers. 

Th*  O-E  Ceirtrellad  RactHlar  it  alto  ovailabU  irt  lott  cott  (ZJ39L  tariot)  fei 
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us«  Gt  lOO^C  and  balow,  wiHi  cwrrtfits  up  to  10  omparos 

MAXIMUM  ALLOWABLE  RATINGS  (RMntiva  or  Indvctivo  Lood) 

Jan.  F  M  A  M  J  1  A 

I9S3 

SON 

0  J  F  M 

1959 

C3SU  C35F 

C3SA 

C3SG 

C3SR 

C35H 

C3SC 

C35D 

Continuout  Pools  Invarta  Voltaga  (PIV) 

25  50 

100 

150 

300 

250 

300 

400  voitt 

Trantiant  Paok  Invarta  Voltaga  (Non-Racurrgnt<5  millitac.) 

RMS  Voltaga  (Vitis),  Sinutoidal 

Avarago  Forward  Currant  (If) 

Paok  Ono  Cycia  Surgo  Currant  (Inryt) 

Paok  Goto  Psswar 

Avarago  Goto  Powar 

Paok  Goto  Currant  (le) 

Paok  Goto  Voltaga  (Vc)  (forward) 

Storago  Tomparaturo 

Oparating  Tomparaturo 

35  75 

150 

335 

300 

350 

400 

500  voitt 

17.5  35 

Up  to  16  omparat 
150  omparat 

5  watts 

0.5  watts 

3  omparat 

10  volts 

-65*C  to  -l-150*C 
-65*C  to  -t-135*C 

70 

lOS 

140 

175 

310 

280  voitt 

CHARACTERISTICS  (At  Maximum  Rotingt) 

C35U  C35F 

C35A 

C35G 

C35B 

C35H 

C35C 

C35D 

Minimum  Forward  Ortakovar  Voltaga  (Vio) 

25  50 

100 

150 

200 

350 

300 

400  volts 

Maximum  Ravarta  (U)  or  Forward  (Is)  Laokaga  Curraitt  (Full  Cycia  Avarago) 

6.5  6.5 

6.5 

6.5  6.0 

5.5 

5.0 

4.0  mo 

Maximum  Forward  Veltago  (Vr  Ave) 
Maximum  Goto  Currant  To  Fira  (lor) 
Maximum  Goto  Voltaga  To  Firo  (Vet) 
Typical  Goto  Currant  To  Firo  (Igt) 


0.85  volts  (Full  Cycia  Avtrogt) 

35  mo 
3  volts 

10  mo  ot  +1.5  volts  (Goto  to  Cothoda  Voltoga) 


ZJ39L  Soriot— lowar  cott  tariot  with  nstjngt  timilar  to  abova,  but  for  uta  up  to  I00*C  maximum,  with  forward  currant  rotingt  up  to  10  omparai. 
ZJ50  Sariat— a  high-currant  tariot  now  in  davalopstsaitt,  and  availobla  on  a  prototypa-tompla  b«it. 
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A  Division  of  Globe-Union  Inc. 

914C  E.  KEEFE  AVE.  •  MILWAUKEE  1,  WIS. 
In  Canada:  669  Bayview  Ave.,  Toronto  17,  Ont. 


VARIABLE  RESISTORS  •  ELECTRONIC  SWITCHES  •  PACKAGED  ELECTRONIC  CIRCUITS  •  CERAMIC  CAPACITORS  •  ENGINEERED  CERAMICS 


CIRCLE  29  READERS  SERVICE  CARD 


March  27.  ?  959  -  ELECTRONICS 


What  Financiers  Look  For 

Today  underwriters  are  seeking  new  yardsticks  to  measure  the  eco¬ 
nomic  health  of  electronics  firms.  This  is  a  report  on  what's  going  on 


The  business  of  financing  elec¬ 
tronics  firms  is  entering  a  new 
phase  these  days. 

More  underwriters  are  inter¬ 
ested,  more  are  taking  longer  looks, 
and  all  are  examining  new  yard¬ 
sticks  by  which  to  measure  elec¬ 
tronics  companies. 

In  the  long  run,  this  much  is 
clear:  Our  industry  stands  to  gain. 

Underwriters  who  bring  out  new 
stock  issues  now  find  that  .some  of 
the  older  yardsticks  used  in  evaluat¬ 
ing  a  company’s  soundness  are  not 
always  applicable  to  electronics 
firms.  One  such  gage  is  the  past 
financial  record  the  company  shows. 

A  spokesman  for  one  New  York 
underwriter  points  out  that  “the 
short  corporate  life  of  many  elec¬ 
tronics  firms”  complicates  under¬ 
writings.  In  cases  of  short  his¬ 
tories,  the  financial  records  of  other 
firms  in  the  same  area  of  elec¬ 
tronics  are  often  studied. 

Two  Key  Factors 

A  researcher  at  Smith  Barney  & 
Co.,  N.  Y.,  says  one  way  of  measur¬ 
ing  an  electronics  firm’s  financial 
progress  is  to  determine  the  total 
market  for  the  product  line,  then 
measure  the  percentage  of  that 
total  being  handled  by  the  firm 
under  study.  This  method  will  re¬ 
veal  absCTico  or  presence  of  growth. 
S.  B.  &  Co.  has  handled  underwrit¬ 
ings  for  sucli  firms  as  Emer.son 
Electric  and  Lear  Inc. 

Underwriters  are  unanimous  in 
agreeing  that  a  firm’s  financial 
health  depends  on  two  factors : 
management  and  product.  They  say 
the.se  outweigh  all  other  features. 

An  example  of  company  evalua¬ 
tion  on  this  basis  is  pointed  out  by 
the  underwriting  firm  of  Pearson 
Murphy  &  Co.,  N.  Y.  The  group 
brought  out  a  stock  issue  at  the  end 
of  last  year  for  a  two-month-old 
company  on  the  basis  of  a  manage¬ 
ment  and  product  evaluation. 

A  spokesman  for  the  under¬ 
writers  says  the  company,  North- 
ea.st  Telecommunications  Inc., 
Plantsville,  Conn.,  has  in  its  man¬ 


agement  the  balance  between  tech¬ 
nical  and  business  ability  that 
makes  for  sound  operations. 

The  underwriters  point  out  the 
firm’s  executive  vice  president  in 
charge  of  engineering  has  technical 
experience  ranging  from  the  first 
broadcast  studio  in  Manhattan,  to 
design  and  development  of  control 
equipment  for  the  Vanguard  proj¬ 
ect.  The  vice  president  in  charge  of 
sales  has  for  many  years  been  as¬ 
sociated  with  major  electronics 
firms  and  key  military  groups. 
NTI’s  secretary-treasurer  has  held 
key  posts  in  the  financial  world. 

As  for  product,  the  young  firm 
has  obtained  a  memorandum  of  in¬ 
tent  from  a  major  electronics  corpo¬ 
ration  to  manufacture  and  market 
a  new  type  of  mobile  radio  designed 
by  the  new  firm.  It  also  has  promise 
of  R&D  work  in  communications. 

Investor  enthusiasm  for  elec¬ 
tronics  stocks  is  a  current  factor  in 
favor  of  new  stock  issues.  The  rea¬ 
sons  for  this  are  not  based  on 
glamor  alone,  according  to  New 
York  investment  banker  Ira  Haupt 
&  Co.,  which  has  brought  out  stock 
issues  for  Servo  Corp.  of  America. 
A  spokesman  for  the  company 
points  out  that  a  properly  run  elec- 


Circling  Moon 


Pion««r  IV't  instrumant  packaga.  Two 
Gaigar-Muallar  tubas  (lop)  raportad  radia¬ 
tion  lavols.  Tuba  on  laft  wot  shialdad  to 
aliminota  oil  but  high-laval  radiation  in 
its  raport.  Balow  tubas  is  alactronic  cir¬ 
cuitry  ossociolad  with  tham.  Radio  trons- 
mittar  was  anclosod  in  wida  cantrol  bond 
of  bottarias.  Bottom:  Ions  of  pholoaloctric 
scanning  dovica 


tronics  firm  is  usually  able  to  pro¬ 
duce  a  good  margin  of  profit  on 
invested  capital. 

Unlike  some  industries,  which  re¬ 
quire  very  high  plant  installation 
financing,  electronics  firms  are  able 
to  concentrate  a  sizable  portion  of 
their  capital  on  actual  product  de¬ 
velopment  and  sales. 

In  general,  this  underwriter  feels 
that  firms  relying  entirely  on  mili¬ 
tary-derived  income  will  not  be  as 
sound  as  firms  balancing  their  ac¬ 
tivities  with  commercial  markets. 

One  of  the  complicating  factors 
for  electronics  underwriters  can  be 
a  lack  of  technical  knowledge  by 
their  financial  expert.  To  overcome 
this,  several  Wall  Street  houses 
now  include  engineers  in  their  or¬ 
ganizations.  In  some  ca.sea,  under¬ 
writers  hire  consultants  to  aid  them 
in  their  evaluations. 

Balance  Stressed 

The  balance,  however,  is  often 
lacking  in  companies  seeking  fi¬ 
nancial  aid,  according  to  some  fi¬ 
nancial  men.  Electronics  firms 
often  have  high  technical  compe¬ 
tence,  but  lack  financial  knowhow. 
In  .some  cases  (90  percent  by  one 
e.stimate),  the  underwriter  is  rep¬ 
resented  on  the  board  of  the  newly- 
formed  company. 

One  underwriting  firm.  Berry  & 
Co.,  Plainfield,  N,  J.,  which  includes 
Haydu  Electronics  Products  among 
its  clients,  says  this  is  done  becau.se 
of  the  dual  responsibility  the  under¬ 
writer  owes  both  firm  and  clients. 

A  firm  will  benefit  from  the  fi¬ 
nancial  advice  the  underwriter 
gives.  Later  financing  may  be  made 
in  a  form  other  than  common  stock. 
Preferred  stock,  convertible  deben¬ 
tures,  long-term  bonds  or  .some 
other  financing  may  be  picked. 

The  purcha.ser  of  securities  runs 
less  risk  on  his  investment  if  the 
firm  has  sound  financial  advice  to 
guide  it,  .says  Berry.  In  addition, 
the  underwriter  points  out  that  if 
the  financial  value  of  a  company  is 
to  grow,  the  management  team 
must  also  grow. 
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CAPABILITY 
THAT  CAN  CHANGE 
YOUR 
PLANNING 


SINGLE-GUN 


COLOR  TUBE 
RETROFITS! 


MAGNETRONS  •  CAS  DISCHARGE  TUBES  •  CARCINOTRONS  •  TRAVELING  WAVE  TUBES 
KLYSTRONS  •  BACK  WARD  WAVE  OSCl  LLATORS  •  NOISE  SOURCES  •  DISPLAY  TUBES 


LITTON  INDUSTRIES  Electron  Tube  Division 


We’ve  been  hearing  comments  that  have  the  ring  of  praise 
about  them.  They  have  been  comments  on  the  simplicity  of  our 
Lawrence-type  color  display  tube,  5CCP29.  We  build  other 
color  and  monochrome  cathode  ray  tubes,  e.g^  for  applications 
requiring  high  definition  of  a  hush-hush  nature,  or  for  fine 
character  writing  and  many  other  applications.  But  let  us 
discourse  on  the  5CGP29. 

First  of  all  it  adapts  to  a  great  many  equipments  now  limited 
by  monochrome.  It  adapts  with  the  same  yoke  you  are  now 
using  and  without  the  need  to  build  a  six-foot  voltage-control 
console.  The  5CCP29  does  not  have  fussy  requirements. 

Post-Deflection  Focusing  is  incorporated  in  the  design.  The 
electron  beHm  paths  are  directed  through  an  array  of  grid 
wires  to  an  aluminum-backed  phosphor  screen  on  the  face  of 
the  tube.  Switching  voltages  on  adjacent  grid  wires  change  the 
impact  point  of  the  focused  beam.  None  of  this  is  particularly 


critical  in  operation.  And  the  operating  voltages  are  such  as 
not  to  produce  what  the  low-temperature  lab  men  call  “thermal 
chaos.” 

There  is  very  likely  nothing  more  drtimatic  in  the  world  of 
electronics  than  the  face  of  a  5CCP29  discriminating  between 
different  classes  of  information  in  extra  dimensions  with  bold 
colors.  Military  people  appreciate  it  when,  again  with  different 
colors,  the  5CCP29  promptly  discriminates  in  radar  between 
hazardous.and  non-hazardous  objects,  or  between  friendly  and 
unfriendly  targets,  for  example. 

A  number  of  commercially  available  phosphors,  with  differ¬ 
ing  responsive  qualities,  afford  wide  variations  in  persistence 
and  colors.  There  are  dozens  of  uses  for  the  tube  in  science, 
industry,  and  the  military  service.  Let  us  tell  you  about  them. 
Electronic  Display  Laboratory,  Litton  Industries  Electron  Tube 
Division,  Office  Ell,  960  Industrial  Road,  San  Carlos,  Calif. 

Visit  our  Booths  at  the  IRE  Show 


A 


n 


lour  Design  is  better  Your  Product  performs  better 


with  this 
full  line  of 


^AYTH  Eoif 


Germanium  GLASS  DIODES 


TYPE 

WofUnf 

Voltsie 

(msi.) 

V 

Fonestd 
Cuiisflt 
st-1-l  volt 

mA 

Rsvtrse 

CuitenI 

nAstv 

Type 

Working 

VotUgo 

(moij 

¥ 

Fofwsrd 
Curtsflt 
tl-hl  volt 
mA 

Reverse 

Current 

nA  stv 

iNSSB 

150 

500  at  -150 

1N128 

40 

3 

10  at  -10 

1N6SA 

60 

50  at  -10 

lNi91 

90 

5 

25  at  -10 

1N67A 

80 

50  at  -50 

1N198 

80 

5t 

75t  at -10 

INSSA 

100 

3 

625  at  -100 

1N294A 

60 

.5 

10  at  -10 

1N98 

60 

10 

800  at  -50 

1N297A 

80 

3.5 

100  at  -50 

1N126 

60 

5 

50  at  - 10 

1N298A 

70 

30* 

250  at  -40 

1N127 

100 

3 

25  at  —10 

1  *•1-1-3  V  t*ITS*C  1 

Germanium  VIDEO  DETECTOR  Diodes 

I 

for  TV  video  and  portable  radio  application; 
low  capacity  video  detection;  efficiency  controlled  at  50  Me  j 

Silicon  DIFFUSED  JUNCTION  GLASS  RECTIFIERS 


TYPE 

Peek  Operstini 
Voltsie 

-65*Ct9-|-150*C 

VolH 

||Mb 

9^91 

Re 

bs 

Volts 

verse  Current  (Mss. 
A  St  Specified  Voltsi 

25*C 

le 

I00*C 

1N84S 

225 

400 

150 

225 

mmnm 

1N848 

300 

400 

150 

300 

1N647 

400 

400 

150 

400 

20 

1N848 

500 

400 

150 

500 

20 

Silicon  DIFFUSED  JUNCTION  RECTIFIERS 


WIRE  IN  TYPES 


STUD  TYPES 


Peek  Operstini 

Reverse  Current 

TYPE 

Peek  Operstini 

Ave.  Rectified 

Reverse  Current 

TYPE 

Voltsn 

-65*C  to-f  165*C 

Voltsie 

Current 

(Ms«.)  el 

SpKified  PIV,  2S‘C 

gj^g 

Specified  PIV,  ISCTC 

-$5*C  to-|-I65*C 

25*C 

I50*C 

■1 

Volts 

mA 

Volts 

Amps. 

Amps. 

nA 

N 

1N838 

50 

750 

250 

0.40 

n 

1N283 

95* 

3.0 

1.0* 

10 

■  ■ 

1NS37 

100 

750 

250 

0.40 

1N284 

190* 

1.5 

0.4* 

10 

1NS38 

200 

750 

250 

0.30 

I'y  1 

1N288 

380* 

1.5 

0.4* 

10 

1^1 

1N839 

300 

750 

250 

0.30 

1N286 

570* 

0.95 

0.2* 

20 

1NS40 

400 

750 

250 

0.30 

CK848 

100 

3.5 

1.0 

2 

■  ■ 

IN 1098 

500 

750 

250 

0.30 

CK847 

200 

3.5 

1.0 

2 

■  ■ 

lN847t 

600 

750 

250 

0.35 

U 

CK848 

300 

3.5 

1.0 

2 

CK849 

400 

3.5 

1.0 

2 

t  Ssme  ss  IN1096 

CK880 

500 

3.5 

1.0 

2 

_ 

——— 

CK881 

600 

3.5 

1.0 

2 

All  illvstrattom  oetval  tb*. 


Rating*  at  25°C  unl«u  olharwiM  indicated. 


•ta  +135*C 


Types  In  red  available  to  MIL  Speclilcatiant. 

SEMICONDUCTOR  DIVISION 

RAYTHKON  M  A  N  U  F  A  C  T  U  It  I  N  O  CO. 

SILICON  AND  GERMANIUM  DIODES  AND  TRANSISTORS  •  SILICON  RECTIFIERS 

New  Verb,  Pleio  9-3900  •  testen,  HHcrMt  4-4700  •  •eMeere,  SOvtMMd  1-1337  • 

e,  NANonei  3-4000  •  Oevelend,  Wktton  I-700S  •  Kansas  City,  Ptaio  3-S330  •  Lee  Anaeles,  NOrmendy  3-4331 
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El  A  Opposes  Unified 

Electronic  Industries  Association  soys  central  pur¬ 
chasing  of  electron  tubes  for  all  armed  services 
will  cut  out  small  manufacturers 


HOW  TO  USE 
REGOHM 

the  plug-in  device  that 
regulates  input  voltage 
down  to  ±0.05% 

Wherever  system  performance 
requires  precision  regulation  of 
input  voltage,  REGOHM  earns 
a  place.  And  wherever  circuitry 
includes  vacuum  tubes, 
REGOHM  will  substantially  ex¬ 
tend  tube  life.  The  REGOHM 
is  a  voltage  regulator  of  great 
sensitivity  and  subility,  pro¬ 
viding  stepless  continuous 
control  over  a  wide  frequency 
range.  Light  in  weight,  low  in 
cost,  its  applications  are  almost 
unlimited.  Here  are  typical 
applications: 

•  General  Electric  Co. — for 
Halogen  Leak  Detectors 

•  Empire  Devices  Products 
Corp. — for  Noise  &  Field 
Intensity  Meters 

•  Consolidated  Electro¬ 
dynamics  —  for  Diatron 
Mass  Spectrometers 

•  Stoddard  Aircraft  Radio 
—  for  Power  Supplies 

•  Hevi-Duty  Electric  Com¬ 
pany —  for  Airport  Light¬ 
ing  Brightness  Control 

How  you  may  use  REGOHM  in 
your  own  applications  will  be¬ 
come  clear  to  you  from  design 
data,  performance  specs  and 


REGOHM 


ELECTRIC  REGULATOR  CORPORATION 

NORWAIK  CONNECTICUT 
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The  Electronic  Industries  Associa¬ 
tion  this  week  airs  in  detail  its  op¬ 
position  to  centralized  military  pro¬ 
curement  of  electron  tubes. 

The  Pentagon  proposes  that  one 
service  buy  tubes  for  the  entire 
Defense  Department.  Final  deci¬ 
sion  is  due  on  April  15. 

EIA  believes  that  single  procure¬ 
ment  for  all  services  is  not  in  the 
best  interests  of  the  government. 
Furthermore,  the  association  says, 
such  a  consolidation  will: 

•  Eliminate  competition  and  raise 
costs  to  the  Government. 

•  Cut  down  available  personnel 
and  facilities. 

•  Weaken  defense  structure 
through  loss  of  production  capabili¬ 
ties. 

•  Eliminate  small  manufactur¬ 
ing. 

Explains  Stand 

Spelling  out  its  rea.sons,  EIA 
says: 

1.  The  effect  of  the  plan  will  be  to 
eliminate  competition  by  establish¬ 
ing  a  single  source  of  supply.  This 
ultimately  will  i*esult  in  increased 
costs  to  the  Government. 

2.  The  complex  scientific  tech¬ 
nologies  required  for  the  develop¬ 
ment  and  manufacture  of  electron 
tubes  is  such  as  to  require  continu¬ 
ity  of  both  technical  personnel  and 
facilities.  If  single  source  supply 
is  established,  other  sources  will  be 
forced  to  discontinue  production. 
Once  discontinued,  long-time  inter¬ 
vals  and  high  costs  will  be  incurred 
in  order  to  re-establish  such  per¬ 
sonnel  and  facilities,  as  well  as 
quality  and  reliability  in  their 
product. 

3.  The  elimination  of  multiple 
sources  of  supply  will  weaken  the 
entire  defense  structure  through 
loss  of  production  capability  of  the 
single  source  as  a  result  of  strikes, 
fire,  floods,  storms,  and  other  condi¬ 
tions  beyond  the  contractor’s  con¬ 
trol. 


4.  Its  effect  will  be  to  eliminate 
the  small  manufacturer  from  the 
tube  industry,  since  he  could  not 
produce  in  quantities  sufficient  to 
meet  combined  requirements  of  all 
military  services. 

Pentagon's  Views 

On  the  other  hand,  the  Pentagon 
feels  that  a  single  procurement 
office  would  make  it  easier  for  sup¬ 
pliers  to  do  business  with  the  De¬ 
fense  Department.  Also,  scheduled 
procurement  would  result  in  an 
orderly  impact  on  total  production 
capacity. 

If  the  plan  goes  through,  USAF 
stands  a  good  chance  of  getting  the 
purchasing  assignment.  It  now 
buys  $42  million  worth  of  the  De¬ 
fense  Department’s  $63  million  an¬ 
nual  bill  for  tubes.  Navy  .spends  $18 
million  for  tubes.  Army  $3  million. 

The  centralized  buying  plan  has 
been  under  study  by  the  Army- 
Navy-Air  Force  Ad  Hoc  Committee 


Guides  Spaceman 


Hvort  of  inortiol  tyttom  lo  guido  nation's 
first  man  in  spoco  is  oxominod  by  on 
•nginoor  and  (right)  Prosidont  Carl  A. 
Frisch#  of  Sparry  Gyroscop#,  which  do- 
valopad  systam.  This  stobl#  platform  us#s 
miniotur#  gyros  and  acc#l#rom#t#rs  which 
food  data  to  computers  and  instruments 
needed  to  guide  space  vehicles 
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MOLDED 

MAGNETIC  AMPLIFIERS 


for  Procurement  of  Electron  Tubes 
since  late  1957. 

The  electron  tube  proposal  is 
part  of  the  Defense  Department’s 
program  to  set  up  single  managers 
or  single  buyers  for  common-use 
commodities  bought  by  the  military 
in  large  quantity. 


THE  MOST  RUGGED,  ACTIVE  CIRCUIT  ELEMENT  ,YET 


DEVISED! 


System  Pinpoints 
Missile  Ships 

Installation  is  being  completed 
this  month  on  a  new  positioning 
network  for  missile  launching  snips 
otf  Cape  Canaveral. 

Plans  for  the  project,  called 
Lorac  (Long  Range  Accuracy)  are 
expected  to  play  a  major  rule  in 
new  phases  of  U.  S.  guided  mi.ssiie 
programming. 

The  Lorac  system  consists  of 
three  transmitters  whicn  uruadcast 
continuous  signals.  Tiie.se  signals 
establish  two  hyperbolic  patterns 
which  form  a  grid.  By  phase  com¬ 
parison,  receivers  convert  the 
broadcast  signals  into  positioning 
information.  The  network  will  pro¬ 
vide  accuracies  of  the  order  of  10 
to  200  feet  at  distances  of  10  to  200 
miles.  It  consists  of  three  trans¬ 
mitters  and  one  reference  station 
and  will  measure  120  miles  from 
end  to  end. 

Specific  role  of  Lorac  will  be  to 
pinpoint  the  location  of  missile 
launching  ships  immediately  prior 
to  firing.  Lack  of  knowledge  of  the 
exact  point  of  launching  cr-iates 
difficulties  in  control  and  tracking 
during  the  missile’s  flight. 

Transmitters  for  the  network 
were  supplied  by  Seismograph 
Service  Corp.,  Tulsa,  Okla.,  system 
developers,  who  have  also  com¬ 
pleted  testing  of  the  first  of.  the 
144-ft  antenna  ma.sts  to  be  erected 
at  Canaveral. 

Eight  other  networks  have  been 
made  for  the  Navy  by  SSC,  consist¬ 
ing  of  24  transmitters  and  40  re¬ 
ceivers. 

Lorac  was  al.so  u.sed  by  the  Navy 
in  laying  the  submarine  cable 
which  links  tracking  stations  along 
the  Canaveral  range. 


FASTER  RESPONSE,  WIDER  DYNAMIC  RANGE 


rThis  smaller, 

lighter,  molded  unit 
offers  the  systems  engi¬ 
neer  a  component  which  is 
nearly  indestructible  both  electrically 
and  mechanically.  Complete  common 
mode  rejection  is  an  inherent  feature.  In  this 
new  line  of  FERRAC  amplifiers,  the  conventional  plug-in 
arrangement  has  been  replaced  by  a  bolt-down 
unit  with  a  low  center  of  gravity  eliminat- 
,  ing  the  need  for  a  mounting  clomp. 


AIRPAX 
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Ractongular:  4*,  AVi",  5V^* 
AC  Of  DC  RF|  7'  and  9*. 
DC  or  RF 


Front  Ad|utt  Roloy:  2^*,  3^' 
DC  Roctongular  obo. 


engineered  and  built  to 


Modomistki  2V4*,  3!6', 
AVt’,  SYt",  AC  DC  RF 


3M*j  60-cyclo  AC 


Motor  Roloyt:  ST 
and  3'!  AC  ond  DC 

Edgowboi 
Vortical,  DC 

■  S‘  •  a^. 

These 

are  , 

V  MDJJAMKKS  'o  \  1 

1 

■  Sia^M 

panel  instruments 


VOtTS 


Tlir*ad*d  Rhioi 
Vi'.  2%',  3'i  DC 


S*al«cl  or  Soalod  & 
Ruggodhtod:  1  DC 


Edgowhoi 
Horizonfol,  DC 


stay  accurate 


•t  OIUUMrEIES 


Rkiminatodt 

roctongular  2V4',  3Vi',  4',  4Vi' 
rwmd  2V4'.  3V^',  AC.  DC.  if 


METERS  FOR  EVERT  NEED 


custom-built 


ELECTRIC  P  COMPANY 
5203  W.  Kiniio  St..  Chicago  44,  III. 

Phono:  EStobrook  9>1121 
In  Canada:  Bach>Simp«on  Ltd.,  London,  Ontario 
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How  to  Find  Technical  Articles 

Here  are  nine  ideas  for  engineers  who  want  to 
write  about  the  electronics  industry 


There  are  hundreds  of  technical 
articles  waiting  to  be  written  in  the 
electronics  industry.  Finding  them 
is  the  problem. 

Nine  solutions  are  offered  by 
Tyler  Hicks  in  his  new  book,  “Suc¬ 
cessful  Technical  Writing,”  to  be 
published  next  month  by  McGraw- 
Hill. 

•  Ask  your  associates  what  their 
technical  problems  are,  and  how 
they  solve  them.  If  the  answer  in¬ 
volves  a  solution  different  in  one 
or  more  aspects  from  usual  pro¬ 
cedures,  you  probably  have  an 
article  idea. 

•  Study  the  articles  and  ads  in 
the  magazines  in  your  field.  Some 
articles  you  read  may  tell  only 
part  of  a  story  that  you  know  well. 
If  so,  check  with  the  editor  about 
doing  another  piece  from  a  dif¬ 
ferent  viewpoint.  Almost  every 
advertised  product  interests  the 
reader.  The  more  ads  about  a 
given  type  of  product,  the  greater 
the  interest. 

•  Expand  your  know-how  of  a 
subject.  Courses  and  research, 
coupled  with  your  previous  educa¬ 
tion  and  experience,  can  give  you  a 
valuable  knowledge  of  your  field. 
Editors  spot  shallow  articles  im¬ 
mediately.  Get  a  good,  solid  back¬ 
ground  of  information  before  you 
sit  down  to  write. 

•  Survey  a  field,  and  summarize 
its  literature.  Review  the  major 
statistics  of  a  field  you’re  in- 
tere.sted  in,  the  firms  doing  busi¬ 
ness  in  it,  the  literature  available, 
the  outstanding  personnel  and  its 
history.  A  survey  should  give  you 
many  article  ideas. 

•  Check  with  your  firm’s  public 
relations  director  or  agency.  He 
may  have  so  many  article  ideas 
he’ll  keep  you  busy  for  years. 

•  Study  the  handbooks  in  your 
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field.  Certain  key  words  will  sug¬ 
gest  article  ideas. 

•  Look  for  photo  and  sketch  sub¬ 
jects.  With  a  good  camera,  or  an 
industrial  photographer,  search 
your  job  and  plant  for  picture 
stories.  Look  for  any  step-by-step 
operation  that’s  important  to  your 
business.  Before  taking  the  pic¬ 
tures,  however,  check  your  idea 
with  some  editors. 

•  Watch  for  graphical  ways  to 
solve  problems.  Many  firms  pre¬ 
pare  charts,  slide  rules,  schedule 
boards  and  other  devices  to  make 
routine  jobs  easier.  Make  a  list 
of  the  graphical  .solutions  avail¬ 
able.  Some  of  these  are  excellent 
subjects  for  graphical-solution 
articles  or  short  departmental  fea¬ 
tures. 

•  Ask  your  associates  what  sub¬ 
jects  they  think  need  dicussion  in 
articles.  This  .scheme  has  the  ad¬ 
vantage  of  timeliness.  The  ideas 
you’re  given  are  those  that  are 
important  at  the  moment.  And 
very  good  business-paper  editors 
are  always  interested  in  these. 
They  help  him  give  better  and 
hotter  news  to  his  readers. 


King-Size  Radome  I 


S«v«n  tlori«$  high  and  66  ft  in  diomotar 
it  flbarglatf  radoma  datignad,  built  by 
Goodyaor  Aircraft.  Firm  tayt  it  it  warld't 
largast  tuch  unit,  it  air  trantportabla  and 
can  ba  aractad  by  tix-man  craw  in  about 
80  hourt 


MMOHCTIO  TmES., 

,  o  . 


why  AMPEX  ^ 
squares  the 
hysteresis  loop 


Ampex  Instrumentation  Tape  in¬ 
herits  the  same  versatility  and 
quality  which  make  Ampex  first 
in  magnetic  tape  instrumentation. 
Coercivity  and  retentivity  are 
carefully  balanced  to  square  the 
hysteresis  loop  for  uniformly 
higher  output  over  the  entire  fre¬ 
quency  spectrum.  This  optimized 
B-H  curve  suits  Ampex  tape  to 
any  recording  mode:  direct,  FM- 
carrier,  PDM  or  NRZ-digital. 

The  exclusive  Ferro-Sheen  proc¬ 
ess  makes  Ampex  the  smoothest 
of  magnetic  tapes.  Improved  head 
contact  means  consiatently  high¬ 
er  output  and  less  noise  from  the 
very  first  run,  unlike  other  tapes 
which  get  “hotter”  as  they  wear 
smooth. 

Smoothness  means  uniformity  of 
output,  too,  within  a  range  of 
0.25  db  on  each  reel  for  low  fre¬ 
quencies,  a  1.5  db  range  for  the 
highs.  And  regardless  of  base 
type  or  thickness,  Ampex  tapes 
are  interchangeable  without 
equalization  or  bias  adjustment. 
Ampex  Instrumentation  Tapes  are 
available  on  hubs,  NAB-type  or 
die-cast  magnesium-alloy  Preci¬ 
sion  Reels.  Widths  of  ^4",  Vi" 
and  1*  are  standard  on  either 
Mylar*  or  acetate  base,  in  the  fol¬ 
lowing  lengths,  reel  diameters, 
and  base  thicknesses : 


AMPEX  STXNDAIO  TAPE  lENSTIIS  (lilt) 

REEL  BASE  THICKNESS  (mils) 


DIAMETER  1.0  l.S 

7*  1800  1250 

10*4*  3600  2500 

14*  7200  5000 

*OU  PONT  TMAMMAMH 


For  complete  apeeifieatione  or 
additional  tape  literature,  write 

AMPEX 

MAGNETIC  TAPE 

934  CHARTER  STREET,  REDWOOD  CITY,  CALIF. 
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'^huHtUinc 


Input  connuctioTM  dr* 
Ovoilob4  to  tocminoto 
fne«t  cooKiol  hnot. 


50  ohm 
Coaxial  Line 

LOAD 

RESISTORS 


BIRD  'Tbrinaline'*  Load  Resistors  ars 
designed  to  provide  a  consunt  imped* 
ance  of  50  ohm  from  DC  through  the 
useful  coaxial  frequency  range.  Each 
Resistor  is  intended  to  simulate  an 
iohoite  length  of  50-ohm  line,  thus 
providing  an  almost  reflec* 
tionless  termination.  Low 
VSWR  and  freedom  from 
radiation  makes  the  Bird 
Loads  extremely  useful  dur¬ 
ing  adjustment  and  testing. 
Measurements  of  power  are 
also  possible  when  these  Re¬ 
sistors  are  used  as  termina¬ 
tions  for  the  appropriate  Bird 
’’Thruline”  Directional  Watt- 
meters.  Accuracy  in  RF  resist¬ 
ance,  rugged  ability  to  absorb 
power  and  absence  of  any 
need  for  adjustments  has 
long  characterized  the  Bird 
"Termaline"  Load  Re¬ 
sistors.  For  specifications 
on  standard  models  see 
chart  below.  For  other 
requirements  please 
phone  or  write.  Our  long 
experience  in  this  field 
may  assist  you  in  the  so¬ 
lution  of  your  problem. 


BIRD 


MODEL 

888 

1300 

Cowtw»uou* 

Duty 

1500  WalH 
IntunniWunt  Dv*y 
3to3KW 
ContMHiou*  Duty  « 
lor€«d  Oir  COOl«^ 


Modtl 

Max.  Rewor 

fnq.  Rang# 

Max.  VSWR* 

Inpvf  Cofifi*<fPf 

■0-M 

5  W 

0-4  KMC 

1.3 

Typp  moW 

■0-E 

S  W 

0-4  KMC 

1.3 

Typp  fpmaU 

•0-CM 

5  W 

0-4  KMC 

1.3 

Typp  **C**  malt 

M-CF 

5  W 

0-4  KMC 

1.3 

Typp  'X'*  fpmolp 

S  W 

0-4  KMC 

1.3 

Type  BNC  moU 

S  W 

0-4  KMC 

1.3 

Typ«  BNC  fpmoU 

M-A 

30  W 

0-1000  MC 

1.1 

Typp  **N"  f«maU 

■1 

SO  W 

0-4  KMC 

1.3 

Typp  *'N*'  Ftmol* 

•l-R 

MW 

0-4  KMC 

1.3 

Typp  "N"  fpiiMilp 

■3-A 

SOO  W 

0-3.3  KMC 

1.3 

Coplonor.  Adopter  to  UG>31B  U 
Bvppliod 

mm 

•3-C 

2S00  W** 

0-3.3  KMC 

1.3 

Ceplonor.  Fitting*  and  coblo 
otMfabliot  for  lloxiblo  and  rigid 
coax  lino*  availably 

*VSWR  on  oil  modoU  U  1.1  mox.  from  DC  to  1000  MC. 
**Wotor  coolod 


Ofhmr  Bird  Instruments 


*'TKryUn#" 

Dtrtctienol 

Wottmyturt 


**1i»rwHw** 
Rf  Absorption 
Wottmoltri 


Cooxiol 
Rf  Fiitort 


RF  Switchot 


ELECTRONIC  CORP. 

Express  1-3535 

1800  E.  38  St.,  Cleveland  14,  Ohio 

Wtitam  SapmantaNv*; 

VAN  GROOS  COMPANY,  Woodland  Hitli,  Calif. 


MEETINGS  AHEAD 

Mar.  23-26:  Institute  of  Radio  En¬ 
gineers,  IRE  National  Convention, 
Coliseum  &  Waldorf-Astoria  Hotel, 
New  York  City. 

Mar.  31-Apr.  2:  Millimeter  Waves 
Symposium,  Polytechnic  Inst,  of 
Brooklyn,  USAF,  ONR,  IRE,  USA 
Signal  Research,  Engineering  So¬ 
cieties  Bldg.,  N.Y.C. 

Apr.  1-May  6:  Transistor  Circuits 
Workshop,  Six  Weekly  Evening 
Sessions,  IRE,  John  Hancock  Hall, 
Boston. 

Apr.  5-10:  Nuclear  Congress,  spon¬ 
sored  by  over  25  major  engineering 
and  scientific  societies,  Public  Audi¬ 
torium,  Cleveland. 

Apr.  6-7 :  Astronautics  Symposium, 
Air  Force  Office  of  Scientific  Re¬ 
search,  Sheraton-Park  Hotel,  Wash- 
ington,  D.  C, 

Apr.  6-9:  British  Radio  and  Electronic 
Components  Show,  Great  Hall, 
Grosvenor  House,  Park  Lane,  Lon¬ 
don. 

Apr.  6-10:  Instrument  Show,  Inter¬ 
national,  4  Tilney  St.,  Park  Lane, 
London. 

Apr.  8-10:  Atomic  Energy  in  Industry, 
Annual  Conf.,  EJC,  ANS,  Statler- 
Hilton  Hotel,  Cleveland. 

Apr.  12-19:  Aircraft  and  Space  Com¬ 
munications,  World  Congress  of 
Flight,  EIA,  Las  Vegas,  Nev. 

Apr.  13-15:  Protective  Relay  Conf., 
A  &  M  College  of  Texas,  College 
Station,  Tex. 

Apr.  14-15:  Industrial  Instrumentation 
&  Control  Conf.,  PGIE  of  IRE, 
Armour  Research  Foundation,  Illi¬ 
nois  Inst,  of  Tech.,  Chicago. 

Apr.  15-17:  Information  and  Decision 
Processes,  Dept,  of  Engineering, 
Purdue  Univ.,  I.afayette,  Ind. 

Apr.  16-18:  Southwestern  IRE  Conf. 
and  Electronics  Show,  SWIRECO, 
Dallas  Memorial  Aud.  &  Baker 
Hotel,  Dallas. 

Apr.  20-21:  Analog  &  Digital  Record¬ 
ing  &  Controlling  Instrumentation, 
AIEE,  PGIE  &  PGI  of  IRE,  Belle- 
vue-Stratford  Hotel,  Philadelphia. 

Apr.  20-22:  Instrument  Society  of 
America,  Southeastern  Conf.  &  Ex¬ 
hibit,  Gatlinburg,  Tenn. 


There’s  more  news  in  ON  the 
MARKET,  PLANTS  and  PEO¬ 
PLE  and  other  departments  be¬ 
ginning  on  p  88. 
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AMP  Incorporated 

GENERAL  OFFICES:  HARRISBURG,  PENNSYLVANIA 

A-MP  products  and  engineering  assistance  are  available  through  subsidiary  companies  in:  Canada  •  England  •  France  •  Holland  •  Japan 
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D— A-MP  Component  Tips  crimp  to  com¬ 
ponent  leads  for  firm  mounting  during 
solder  dip.  Permit  stacking  of  units,  pro¬ 
tect  semi-conductor  leads  from  heat. 


f—AMP  lok— economical  multiple  quick 
connect/disconnect  of  harness  to  board. 


— A-MP  Printed  Circuit  Connector,  for 
gruelling  aircraft  environments,  is  sealed 
against  moisture  and  arcing,  attaches 
with  right  angle  pins  to  circuit  board 
edge.  Dual  leads  for  each  contact. 


A-MP  Molded  Edge  Connector  affords 
a  solderless,  reliable  multi-circuit  con¬ 
nection  on  printed  circuit  board  edges. 


No  matter  how  you  approach  printed  circuit  problems— with  single  or 
multiple  connector  imits,  with  board -edge  or  face  attachments,  with  or  without 
solder  dipping,  with  or  without  eyeletting— AMP  has  just  the  product  you’ll 
need  for  low-cost  top  reliability. 

Production  and  assembly  speeds  are  miles  ahead  of  most  other  techniques. 
Versatility  is  unbeatable,  permitting  A-MP  products  to  be  used  on  different 
applications  and  in  combination  with  each  other. 

For  complete  information  on  electrical  characteristics,  application  methods 
and  other  specifications,  send  for  our  new  Printed  Circuit  Applications  Catalog. 


B— AMPin  split  tip  firmly  holds  pin  in 
board  during  solder  dipping,  assures 
good  capillary  flow.  AMPin  attaches  to 
your  leads  with  high  speed  A-MP  tooling. 


C— AMP-edge  fits  edge  slotted  boards 
giving  high  conductivity  without  scoring 
paths.  Low  cost  board  edge  connections. 
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NEW  MATCHED  TANDEM 
CONTROLS  FOR  STEREC 


— a  Mallory  “first."  Single-knob 
control  of  two  am|>lifier8  .  .  .  with 
perfect  tracking  across  the  entire 
control  range  .  .  .  can  be  obtained 
with  these  new  Mallory  carbon 
controls.  Special  Mallory  process¬ 
ing  methods  produce  tapers  which 
match  within  ±  5%  tolerance.  Bal¬ 
ance  is  maintained  by  pre-set  me¬ 
chanical  alignment  as  control  is 
adjusted  ...  no  uncertainty  of 
“matching  by  ear.”  A  variety  of  dual 
controls  and  concentric  quad  units 
.  .  .  with  or  without  line  switch  . . . 
is  available.  Shown  here  is  a  ganged 
quad  control,  with  single  tap  on 
sections  2  and  4.  A  feature  of  this 
line  is  the  Mallory  element,  un¬ 
equalled  for  low  noise,  long  life, 
excellent  stability  and  high  watt¬ 
age  .  .  .  without  premium  cost. 
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..True  to  Life 


Mallory  precision-made  controls  put  extra  performance  in  your  high  fidelity  sound  systems 


The  listening  public,  attracted  to  hi-fi  by  its 
realness,  and  to  stereo  by  its  uniqueness,  will 
now  settle  for  nothing  less  than  the  best  in 
quality  of  sound  reproduction.  And  the  exten¬ 
sive  line  of  Mallory  controls  can  help  you  solve 
the  more  complex  circuit  problems  now  con¬ 
fronting  you. 

Several  of  these  controls  are  completely  new 
developments  for  stereo  and  hi-fi.  Others  have 
been  extensively  applied  in  commercial  sound 
systems  and  in  laboratory-grade  equipment 


and  offer  special  performance  for  high- 
quality  entertainment  equipment.  All  have 
built  into  them  the  long  engineering  experience 
and  skilled  craftsmanship  which  are  the  hall¬ 
marks  of  Mallory  components. 

Some  typical  Mallory  controls  which  you  will 
find  valuable  in  your  designs  are  shown  here. 
In  addition  to  standard  models,  we’re  well 
qualified  to  produce  special  custom  tapers  for 
special  audio  effects.  For  a  consultation  with  a 
Mallory  control  specialist,  or  for  engineering 
data,  just  write  or  call  us. 


TYPE  M  WIRE-WOUND 

Ideal  for  impedance  matching  attenuators  and  bal¬ 
ance  controia  for  stereo  and  other  multiple  speaker 
systems.  Wire-wound  pads  are  rated  4  watts  contin¬ 
uous  at  40*C  ambient,  can  handle  16  watt  audio. 
Linear  and  special  tapers,  tandem  L-pads,  bridfed  or 
single  section  L-pads,  and  H-pad  umts  are  available. 
High  wattage  pads  available  on  request.  Above  is  a 
ty^cal  T-pu  tandem  controL 


ECONOMY  CARBON  CONTROL  TYPE  EC 
Recommended  for  circuit  balance  control,  preamp 
input  channels  and  other  uses  where  <mly  occasionu 
adjustment  is  needed.  Uses  the  same  hi|[h  quality 
element  as  all  Malloy  carbon  controls,  but  is  stripped 
down  to  basic  essentials  for  low  price.  Single,  dual  and 
triple  units,  strip  mounted,  are  available. 


TYPE  R  WIRE-WOUND  L-PAD8 
Theae  are  rated  at  2  watts  continuous,  at  40*C  ambi¬ 
ent.  in  diameter,  with  insulated  contact  arm. 
Audio  and  reverse  audio  tapers,  standard  and  special, 
are  available.  Many  combinations  of  attached  switch., 
tandems  and  dual  concentric  arrangements  can  be 
supplied.  Shown  is  a  2-aection  L-pad. 


ECONOMY  WIRE-WOUND  L-PAD.  TYPE  C 
2-watt  grounded  slider  unit,  1%”  in  diameter,  widely 
used  as  a  single  section  potentiometer  or  dual  contact 
arm  L-pad  for  balance  or  fader  control  on  Mnall  eztan- 
aion  spiers.  Variety  of  tapers  is  availaUa. 
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PHILCO  CORPORATION 

LANSDALE  TUBE  COMPANY  DIVISION 

LANSDALE,  PENNSYLVANIA  i 


Writ*  to  Lan$dal»  Tub*  Company,  Divhion  of 
Philco  Corporation,  LantdoU,  Pa.,  Dopt.  E-359 


Carefully  documented  reports  now  reveal  that 
Philco  electro-chemical  transistors  have 
amassed  more  than  fifty-million  hours  of 
operation  in  six  computers  under  actual  field 
conditions.  Here  is  proof  of  the  outstanding 
performance  and  reliability  that  electronics 
engineers  and  designers  have  come  to  expect 
from  Transistor  Center,  U.S.A.  Of  course, 
these  transistors  are  still  operating  in  their 
original  high  speed  computer  switching  cir¬ 
cuits  .  .  .  extending  service  life  data  on  these 
transistors  beyond  the  limits  of  any  previously 
published  information. 

When  you  think  of  transistors,  think  first 
of  Philco.  Make  Philco  your  prime  source 
for  all  transistor  information. 


•^Failures  due  to  all  causes  including  human  error. 


'Documented  service  hours  in  these  six  computers  only.  Total 
transistors  hours  in  similar  circuits  are  many  times  this  amount. 


ELECTRONICS, 
Oct  1. 1957, 
PC.  167 


1,068,111 


ELECTRONICS 
Oct  1. 1957, 
PC.  187 


5,460,000 


PHILCO 
REPORT, 
Feb.  10, 1959 


1,250,000 
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REPORT, 
Feb.  1957 


16,000,000 


10,192 


PHILCO 
REPORT, 
Feb.  12, 1959 


8,640,000 


8,000 


PHILCO 
REPORT, 
Nov.  19, 1958 


19,196,232 


18,601 


PHILCO  Transistors  operate 


,348 


SERVICE  HOURS 


in  High-Speed  Computer  Circuits 

with  only  8  Failures  T 
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Flight  Testing  Spacecraft 


electronics 


High  Range  is  new  flight-test  facility  in  the  West  for  checking  out  rocket  XI 5 
research  vehicle.  IVs  half  missile  range,  half  flight  range— and  all  dealing  with 
research  on  the  fringes  of  space 


By  ROGER  SCHOCK  and  R.  F.  LANDER,  Electronic  Engineering  Co.  of  California,  Santa  Ana,  Calif. 
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FIG.  1— X1S  High  Rang*  axtandt  340  mil«« 
from  Air  Fere*  Flight  T««t  Cantor  at  Edward* 
AFB  to  tarminal  tubttatien  at  Ely,  N*v.,  th«nc« 
by  radar  to  launch  point  at  W«ndav«r  AFB 


Space-age  development  is  keyed  to  the  feasibility 
of  man’s  being  able  to  function  in  the  space 
environment.  The  research  aimed  at  finding  out 
if  he  can  relies  on  a  carefully  controlled  and  instru¬ 
mented  test  environment. 

North  American  Aviation’s  X15  research  aircraft 
is  the  test  vehicle  for  one  series  in  the  current 
experiments  investigating  the  fringes  of  space.  The 
rocket  X15  is  designed  to  fly  at  altitudes  in  excess 
of  100  miles  and  at  speeds  above  3,600  mph  (Mach 
5  plus). 

Air  Force  trials  of  the  X15,  and  National  Aero¬ 
nautics  &  Space  Administration’s  project  Mercury, 
will  both  carry  man  into  an  environment  about 
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which  his  current  information  is  at  best  only  a 
challenge. 

The  X15  program  is  a  cooperative  venture  of 
the  Air  Force,  NASA  and  the  Navy.  Its  goal  is 
to  explore  the  outer  reaches  of  the  earth’s  protec¬ 
tive  envelope  of  atmosphere,  and  to  find  out  what 
problems  need  solving  before  man  can  put  his  foot 
on  the  next  step  in  the  exploration  of  space. 

Test  range  for  the  X15,  called  High  Range,  is  an 
amalgam  of  flight-test  ranges  and  missile-test 
ranges.  It  begins  where  the  former  leave  off  in 
the  volume  of  data  collected  on  the  craft’s  space 
position  and  performance,  and  the  pilot’s  condition 
and  behavior.  Unlike  missile  ranges,  it  provides 


At  Edward*  AFB,  ■■•rvo  cantor  of  th«  High 
Rang*,  thi*  flight-ta*t  tokmatoring  con*ola 
ihow*  avorything  from  XI S  *kin  tomporaturo 
to  it*  pilot'*  pul*« 


(-y  SAEAn  ! 
"  _ 


WENDOVER 

AFB 


NEVADA 


BONAEmLE  lake 

•  SALT  CITY 

•  FLATS 


CALIFORNIA 


^^'***cn  *  *  MOJAVE  DESERT 

fi?  - 

^HUROC 
out  LAKE 


PACIFIC 

OCEAN 


Boratighi  comara  on  AFMTC  Mod  II  rodor  minimizas  tracking  arrors 
by  permitting  calibration  through  comparison  of  optical  and  radar 
information 


for  safety  of  both  the  range  and  the  missile — for 
the  X15  is  in  reality  a  manned  missile.  The  range 
cannot  avail  itself,  for  example,  of  a  command 
destruct  system;  such  a  system  might  protect  range 
property  but  have  unfortunate  consequences  for 
the  pilot. 

High  Range  was  developed  by  Electronic  Engi¬ 
neering  Co.  of  California  under  prime  contract 
from  USAF’s  Flight  Test  Center  at  Edwards  AFB, 
Calif.  It  is  now  undergoing  final  checkout  prepara¬ 
tory  to  the  long-awaited  start  of  the  X15  trials. 

THE  RANGE — High  Range  reaches,  in  effect,  from 
Wendover  AFB  in  Utah,  release  point  for  the  X15, 
to  the  master  station  at  Edwards  AF^B  in  California 
(see  map,  Fig.  1).  It  extends  some  400  miles  over 
a  series  of  dry  lakes  which  provide  emergency 
landing  facilities. 

Midway  station  is  at  Beatty,  Nev.  The  station  at 
Ely,  Nev.,  is  the  anchor  of  the  three-point  data- 
collection  network,  but  its  400-mile  radar  radius 
extends  range  coverage  to  the  pickup  point  at 
Wendover. 

As  with  a  missile  range,  the  primary  activity  at 
High  Range  is  the  collection  of  data,  principally 
space-position  data.  The  range  provides  a  master 
plot  of  space  position  at  Edwards;  a  telemetering 
system  which  serves  as  a  dynamic  monitor  of  flight- 
test  conditions;  precision  recording  facilities  for 
both  telemetered  and  radar-acquired  data;  and  con¬ 
stant  air-ground  communications  (see  Fig.  2). 

Information  is  processed  at  a  central  data-proc- 
esssing  facility  at  Edwards  which  uses  an  IBM 
704.  Data  from  a  flight  can  be  processed  on  a  quick- 
look  basis  within  minutes  after  arrival  at  the  Flight 
Teat  Center.  Time  for  complete  processing  of  all 
data  from  a  flight  will  be  about  30  hours. 


RADAR  TRACKING — To  determine  space  position 
of  the  X15,  the  range  uses  radars  identical  to  those 
used  on  the  Atlantic  Missile  Test  Range,  desig¬ 
nated  the  AFMTC  Mod.  II.  These  are  extensively 
modernized  SCR  584  systems.  Working  with  them 
are  boresight  cameras  to  provide  optical  calibra¬ 
tion;  an  Electronic  Associates  PACE  system  con¬ 
sisting  of  computers  to  translate  coordinates  from 
polar  form  to  rectilinear  form  and  vice  versa,  plus 
velocity  computers;  and  Leeds  &  Northrup  veloc¬ 
ity  data  recorders.  EECo  data  receivers  and  trans¬ 
mitters  and  data-selection  system  complete  the 
radar  data  system  shown  in  Fig.  3. 

At  the  NASA  station  at  Edwards,  radar  data  is 
supplied  to  a  master  plotting  board  to  draw  the 
flight  path  of  the  craft  over  the  entire  range.  Local 
plotting  boards  at  each  station  present  the  flight 
path  of  the  vehicle  as  tracked  by  local  radars. 
Plotting  boards  as  well  as  coordinate  converters  are 
Electronic  Associates  equipment. 

Radar  azimuth,  elevation  and  range  information 
is  sampled  in  digital  form  and  transmitted  from 
one  station  to  another  to  serve  as  target  acquisi¬ 
tion  data  and  weld  the  radar  chain  together. 

The  Mod  II  radar  presents  angular  and  range 
data  as  three  varying  d-c  voltages;  these  are  sam¬ 
pled  10  times  a  second  and  converted  into  an  11- 
digit  binary  code.  Transmitting  the  data  in  digital 
form  prevents  amplitude  or  phase  distortion,  or 
noise  errors,  from  affecting  the  accuracy  of  the 
data.  Accuracy  is  approximately  ±0.035  percent. 

Besides  the  three  data  channels,  velocity  data 
may  be  transmitted  on  an  8-bit  channel,  and  two 
channels  of  yes-no  information  are  transmitted  and 
sampled  10  times/ sec. 

TELEMETERING— Flight-test  data  is  normally  the 
essential  aim  of  a  test  range.  The  High  Range, 
testing  the  reaction  of  a  pilot  in  the  extreme  en¬ 
vironment  posed  by  the  high-performance  X15,  has 


Telomotoring  systomi  share  eight-turn  Bendix  antenna 
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FIG  3— Block  diagram  of  High  Rang#  tracking  station  shows  coordination  communications  and  data  procossing 


STATION  TO  STftTiO N  VOICE  _ 

GROUND  TO  AIR  COMMUNICATION 


the  additional  responsibility  of  acquiring  data 
about  the  pilot,  as  well  as  his  test  vehicle. 

The  X15  carries  over  1,300  pounds  of  instrumen¬ 
tation  involving  approximately  600  temperature 
pickups  and  140  pressure  pickups.  Aboard  also  is 
equipment  to  measure  control  positions,  air  vehicle 
response,  and  pilot  reaction  on  the  controls.  The 
sensing  system  also  provides  for  strain  gages  at 


strategic  locations  to  measure  structural  and  aero¬ 
dynamic  loads  of  specific  surface  areas. 

The  telemetering*  systerm  ground  station  is  a 
pulse-duration-modulated  receiver  made  by  Applied 
Science  Corp.  of  Princeton  (N.  J.).  Its  antenna  is 
c.  Bendix  TYA-4  with  a  TYD-1  positioning  system. 
Sharing  the  antenna  is  an  8-channel  f-m/f-m  NASA 
research  telemeter.  An  ASCOP  multicoupler  cou¬ 
ples  the  r-f  signal  from  the  antenna  to  both  the 
pdm  and  the  NASA  telemeter. 

A  monitor  console  permits  engineers  on  the 
ground  to  look  at  data  from  the  test  vehicle  as  it 
is  received.  Two  17-in.  oscilloscopes  present  data 
in  vertical  bar  form.  Forty  panel  meters  calibrated 
in  actual  values  of  test  parameters  under  measure¬ 
ment  provide  quick-look  surveillance.  North  Amer¬ 
ican  Aviation’s  flight-test  engineers  will  be  able, 
for  example,  to  look  at  X15  skin  temperatures  to 
determine  whether  or  not  the  vehicle  is  reentering 
too  fast. 

The  ASCOP  ground  stat.on  (see  Fig.  4)  detTCts 
the  telemetry  signal,  decommutates  the  pulse-dura¬ 
tion  modulation,  and  converts  the  commutated  sig¬ 
nals  into  analog  voltages.  Commutation  formats  of 
30  X  30,  45  X  20  or  90  X  10  may  be  used.  Any  12 
of  a  maximum  of  45  data  channels  may  be  routed 
through  a  patch  panel  to  two  6-channel  strip 
recorders. 


DATA-RECOKDING— An  Ampex  FR-114  tape  re¬ 
corder  is  used  to  pick  up  additional  channels  of 
telemetered  data.  The  recorder  is  equipped  with 
the  necessary  circuits  to  handle  pdm  data.  Any 


Consol*  of  Mod  II  radar.  Tho  sol  it  an  updatod  SCR  584,  protonts 
polar  coordinatos  in  both  analog  and  digital  form 
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verted  to  16-digit  Gray  code  and  then  reconverted 
Co  binary  code. 

The  binary-co'ded  data  are  then  recorded  on  mag¬ 
netic  tape,  displayed  on  and  photographed  from  a 
data  panel  and  visually  displayed  on  a  monitor 
panel  with  neon  lamps.  Synchro-operated  dials  also 
display  shaft  position  on  the  photo  panels. 

Range  encoder  is  an  etched-disk  brush-contact 
unit  made  by  G.  M.  Giannini  Co.  Encoder  output 
is  applied  to  a  group  of  gates.  On  receipt  of  gate 
pulse,  the  coded  data  is  transferred  to  a  flip-flop 
storage  register,  and  thence  is  converted  from  Gray 
to  binary  code. 

Azimuth  and  elevation  encoders  are  optical  units 
made  by  Baldwin  Piano  Co.  They  employ  a  photo- 
engraved  code  disk,  behind  which  is  a  pulsed  light 
source.  Photodiodes  located  at  the  opposite  sur¬ 
face  of  the  disk  collect  the  light  transmitted  by 
the  transparent  portions  of  the  disk.  Digital  output 
from  the  diodes  is  amplified  and  shaped  before 
being  supplied  to  a  flip-flop  storage  register  and 
the  Gray-to-binary  converters. 

Gray  code  is  used  as  an  initial  stage  to  prevent 
ambiguities  in  readings.  Misalignment  of  code¬ 
wheel  slits  and  readout  brushes  could  cause  a 
miscount  if  binary  code  were  used.  In  Gray  code, 
one  and  only  one  digit  changes  when  proceeding 
from  one  number  to  the  next. 

This  establishes  a  clearly  defined  relationship 
between  the  two  systems.  In  a  4-place  code  (ade¬ 
quate  to  count  from  0  through  10),  this  relationship 
has  the  least  significant  bit  the  same  for  two  counts 
and  the  opposite  for  two;  the  second  place  digit 
the  same  for  four  counts  and  the  opposite  for  four; 


Matlar  plot  of  XIS  flight  it  kopt  at  Edwordt  AFB 


channels  may  be  played  into  the  ASCOP  ground 
station  and  decommutated  for  recording  on  the 
strip-chart  recorders.  Three  channels  of  direct 
record  circuits  permit  time  and  communications 
signals  to  be  recorded  on  other  tracks  of  magnetic 
tape. 

Precision  radar-data  recording  system  was  de¬ 
signed  and  developed  by  EECo  for  AFFTC  to 
operate  in  conjunction  with  the  Mod  II  radar.  The 
.system  converts  angular  data  to  digital  numbers 
with  a  precision  of  0.1  mil,  range  data  to  precision 
of  7.8  yards. 

Angular  data  is  derived  from  the  Mod  II  in  terms 
of  angular  displacement  of  azimuth  and  elevation 
shafts.  Range  data  is  derived  in  terms  of  the  posi¬ 
tion  of  the  range  unit  gear  shaft.  These  are  trans¬ 
lated  into  digital  signals  by  encoders  mechanically 
coupled  to  the  shafts.  The  signals  are  first  con¬ 
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FIG.  4— ASCOP  t*l«ni«t*ring  tystam  ground  station.  Tho  multicouplor  is  fod  From  on  ASCOP  proomp  on  tho  Bondix  ontonno  systom 


the  third  place  the  same  for  eight  and  then  re¬ 
versing,  and  the  most  significant  bit  the  same 
throughout. 

Registers  made  up  of  bistable  trigger  pairs,  con¬ 
nected  by  coincidence  gates,  are  used  to  translate 
from  one  number  system  to  the  other.  Since  the 
more  significant  position  affects  the  sense  of  the 
less,  the  circuits  that  pass  the  interrogation  pulse 
from  one  storage  element  to  another  contain  delay 
elements. 

For  a  large  register,  many  delay  elements  and 
anrplifiers  to  compensate  for  decay  of  the  transfer 
pulse  are  required. 

Novel  circuitry  developed  by  EECo  for  the  Gray- 
to-binary  converters  eliminates  delay  stages  and 
compensating  amplifiers.  In  essence,  the  EECo  sys¬ 
tem  simply  involves  pulsing  all  stages  of  a  register 


ASCOP  tolomotor  at  tho  Ely  stotioa.  Strip-chart  rocordort  can  b« 
toon  in  Foroground 


ELECTRONICS -March  27,  1959 


simultaneously  with  a  series  of  pulses.  The  number 
of  pulses  is  always  dependent  on  the  number  of 
digits  in  the  register,  but  is  always  an  odd  number. 
This  method  takes  advantage  of  the  fact  that  shift- 
register  flip-flops  are  characteristically  slow  in 
changing  state  to  eliminate  the  delay  elements. 

For  the  16-digit  register  used  in  this  system,  15 
conversion  pulses  are  used.  These  are  supplied  at 
a  50-kc  rate,  and  the  entire  conversion  is  completed 
in  300  microseconds. 

Novel  circuits  developed  by  EECo  for  the  Gray- 
to-binary  converters  eliminates  delay  stages  be¬ 
tween  conversion  flip-flops,  taking  advantage  of  the 
fact  that  these  circuits  are  characteristically  slow 
to  change  state. 

After  conversion  to  binary  code,  the  data  are 
displayed  on  the  monitor  and  photo  panels  and  read 
out  in  serial  form  onto  magnetic  tape.  All  three 
data  channels  are  recorded  on  one  track  of  the 
tape  as  time-shared  multiplexed  data.  Time  of  day 
is  recorded  on  a  separate  track  of  the  tape. 

COMMUNICATIONS — The  air-ground  communica¬ 
tions  system  provides  not  only  communications  be¬ 
tween  the  ground  installations  and  both  test  vehi¬ 
cle  and  mother  ship,  but  also  communications 
between  and  within  the  three  stations.  Link  from 
ground  to  air  is  a  uhf  system  which  enables  men 
at  any  one  of ‘the  three  tracking  stations  to  carry 
on  two-way  conversation  with  either  the  B52 
mother  ship  or  the  X15.  It  is  made  up  of  Collins 
Radio  AN/GRC-27  transmitter  and  receiver  sets, 
plus  a  uhf  communications  control  panel,  uhf  re¬ 
lay,  amplifier  and  mixing  panel. 

Transmitters  at  all  three  stations  are  keyed  to 
transmit  simultaneously  when  any  one  is  placed 
in  operation.  If  a  receiver  at  one  ground  station 
gets  information  from  the  air,  the  information  is 
also  fed  to  the  other  two.  Regardless  of  the  craft’s 
position  over  the  range,  two-way  communications 
from  ground  to  air  are  always  possible. 

The  other  two  subsystems  enable  men  in  one 
station  to  communicate  with  other  men  in  the 
same  station  or  in  either  of  the  other  two. 
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Recognition  system  scons  nuclear  emulsion  strips  coated  on  glass,  using  image 
orthicon  tube  sighting  through  microscope.  Tracks  in  emulsion  caused  by 
nuclear  particles  are  recognized  and  counted  by  electronic  circuits.  Device 
greatly  reduces  labor,  increases  volume  of  data  available  from  cyclotron 

By  PAUL  V.  C.  HOUGH,  J.  A.  KOENIG  and  W.  WILLIAMS, 

Mlchlsan  Uemorial  Phoenix  Project  and  Randall  Laboratory  ot  Phyalca,  XT.  of  Michigan,  Ann  Arbor,  Mich. 


Scanner  Recognizes 


SPECIAL  SILVER -BROMIDE -rich 
photographic  emulsions  are 
widely  used  as  particle  detectors. 
Nuclear  emulsions  are  simple,  rec¬ 
ord  continuously  in  many  energy 
channels  simultaneously  and  have 
low  background.  But  these  advan¬ 
tages  have  been  nearly  vitiated  by 
the  need  for  slow  and  expensive 
microscopic  scanning  by  human  ob¬ 
servers.  This  scanning  problem  is 
met  by  a  recognition  machine, 
equivalent  to  16  human  observers, 
which  has  been  developed  to  read 
emulsions. 

Protons  from  nuclear  reactions 
are  deflected  by  an  analyzer  magnet 
and  brought  to  a  focus  on  1-in.  by 
10-in.  by  0.004-in.  emulsion  strips. 
The  relative  position  of  a  proton 
track  from  one  end  of  the  emulsion 


measures  the  proton’s  energy.  If 
the  number  of  proton  tracks  in  0.5- 
mm  swaths  across  the  1-in.  dimen¬ 
sion  of  the  emulsion  is  counted,  an 
energy  spectrum  is  obtained.  The 
position  and  intensity  of  each  peak 
gives  information  about  a  partic¬ 
ular  state  of  motion  of  neutrons 
and  protons  produced  under  bom¬ 
bardment  by  the  cyclotron. 

The  machine  recognition  problem 
is  complex  because  real  tracks  enter 
the  emulsion  over  a  range  of  angles 
and  are  often  curved.  Also,  a  great 
variety  of  background  patterns  in 
the  emulsion  must  be  rejected. 

Detection  of  the  faint  tracks  of 
high-energy  particles  and  machine 
recognition  of  events  such  as  nu¬ 
clear  explosions  occurring  in  the 
emulsion  are  not  yet  possible  but 


are  the  objectives  of  research. 

Recognition  System 

In  the  recognition  system,  a 
standard  microscope  is  arranged  to 
project  an  image  of  an  emulsion 
scene  onto  the  photo  surface  of  a 
5820  image  orthicon  camera  tube 
used  as  pickup  in  a  television  sys¬ 
tem.  The  nuclear  emulsion,  coated 
on  glass,  rests  in  a  channel  under 
the  microscope  objective.  Figure  lA 
shows  an  emulsion  scene  photo¬ 
graphed  from  a  television  receiver 
wired  to  the  camera.  The  diagonal 
stripe  is  introduced  by  the  motion 
of  the  focal  plane  shutter  of  the 
camera  taking  the  photograph.  The 
scene  shows  the  background  grains 
present  in  all  nuclear  emulsion  and 
a  proton  track.  The  microscopic 


Typical  strip  af  nucUar  amulsion  on  gl< 
backing  uiod  in  cyclotron 


Nucloor  portick  tracks  or*  ckorly  visibk 
on.  tv  scrosn  at  kit  os  emulsion  scene  is 
scanned  by  tv  camera  through  microscope 
at  right 
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FIG.  1— Emultioii  phetogropli^il  from  tv  rocoivor.  (A)  thews  typical  tcono  with  bocligrouiMl  graint  and  proton  track  in  contor.  In  (I)  pultot 

obtained  from  screening  circuit  are  mixed  with  videa.  In  (C)  four  tracks  are  clearly  delineated  by  marks  obtained  from  counters 


Atomic  Particle  Tracks 


depth  of  field  is  less  than  the  thick¬ 
ness  of  the  emulsion  and  the  track 
can  be  seen  to  come  into  and  go  out 
of  focus.  The  television  scan  lines 
are  horizontal  in  the  picture. 

Track  recognition  proceeds  in 
three  steps:  first,  a  unit  pulse  is 
generated  when  the  television  scan¬ 
ning  spot  crosses  an  opacity  narrow 
enough  to  be  part  of  a  track.  Large- 
area  opacities  are  ignored.  The  re¬ 
sult  of  the  screenin.'T  process  is 
shown  in  Fig.  IB.  In  the  back¬ 
ground  is  an  emulsion  scene  with 
background  grains,  a  track,  and  a 
blob  of  silver — a  common  back¬ 
ground  element  in  emulsions.  Mixed 
with  the  video  signal  are  the  unit 
pulses  just  mentioned  which  show 
white  in  Fig.  IB.  The  track  and 
background  grains  are  clearly 
marked  but  the  blob  is  screened  out. 


Binary  Sealer 

Second,  a  combination  of  a  fast 
binary  scaler  and  four  ultrasonic 
delay  lines  is  used  to  count  up  suc¬ 
cessive  passes  across  a  track.  The 
circuit  performs  the  count  at  all 
lateral  positions  in  the  field  of  view, 
counts  up  several  tracks  in  the  field 
simultaneously  and  tests  clumps  of 
background  grains  continually  for 
track  possibilities. 

Third,  only  one  count  is  obtained 
for  each  track.  The  situation  is  il¬ 
lustrated  in  Fig.  1C.  A  scene  is 
shown  with  four  tracks  (dark  verti¬ 
cal  lines),  the  maximum  number 
normally  encountered  per  field.  The 
white  marks  to  the  right  of  each 


Microtcop*  projuctt  imog*  of  •muluon  tcanu 
imog*  orthicon 

track  are  obtained  from  the  count¬ 
ing  circuits  at  the  32nd,  40th,  48th, 
etc.,  successful  pass  across  each 
track.  Because  of  fluctuations  in 
dip  angle  and  quality  of  develop¬ 
ment,  the  various  tracks  show  dif¬ 
ferent  total  counts.  What  is  needed 
is  a  summing  of  whatever  number 
of  white  marks  may  occur  for  a 
given  track;  however,  summing  is 
complicated  by  the  fact  that  pulses 
from  different  tracks  occur  inter¬ 
leaved  in  time. 

The  solution  to  the  summing 
problem  can  be  seen  at  the  bottom 


•nlargud  200  timas  -onto  photeturfac*  of 


of  Fig.  1C.  An  auxiliary  oscillo¬ 
scope  is  swept  in  synchronism  with 
the  horizontal  scanning  beam  of 
the  television  camera.  The  oscil¬ 
loscope  trace  is  brightened  when 
each  of  the  counting  markers  of 
Fig.  1C  occurs;  therefore  one  spot 
per  track  appears  on  the  oscillo¬ 
scope.  To  make  use  of  the  excellent 
light-integrating  properties  of  the 
image  orthicon  tube,  the  spots  are 
projected  onto  the  bottom  of  the 
television  camera  field  of  view. 
Finally  a  single  television  scan  line 
through  the  spots  is  selected  for 
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FIG.  2— Schematic  diagram  of  the  video  screening  circuit.  Opa<|ue  regions  on  emulsion  which  meet  narrowness  criteria  trigger  monostable 
multivibrator  (not  shown) 


FIG.  3— Circuit  diagram  of  the  40-mc  damped  oscillation  generator 


readout  and  the  number  of  spots  is 
recorded  by  a  counter. 

The  summing  technique  just  de¬ 
scribed  is  limited  to  tracks  deviat¬ 
ing  by  less  than  about  ±20  deg 
from  the  vertical.  Steps  1  and  2 
operate  successfully  for  tracks  in¬ 
clined  at  angles  up  to  about  45  deg. 

Video  Screening 

Initial  screening  for  narrowness 
is  accomplished  in  the  circuit  of 
Fig.  2.  The  video  signal  from  the 
television  camera  is  presented  di¬ 
rectly  to  the  grid  of  one  stage  of  a 
difference  amplifier  V,  and  after  a 
0.4-psec  delay,  to  the  grid  of  the 
other  stage  V,.  The  output  of  the 
difference  amplifier  represents  the 
difference  in  light  level  at  two 
points  along  a  scan  line  separated 
by  half  the  width  of  a  track. 

The  negative  output  of  delay  line 
driver  F,,  which  occurs  as  the  tele¬ 
vision  scanning  spot  e.iters  the 
track,  is  delayed  0.5-ft.sec  to  coin¬ 
cide  with  the  negative  output  from 
delay  line  driver  F,  as  the  scanning 
spot  leaves  the  track.  The  two  co¬ 
incident  negative  pulses  are  applied 
to  the  grids  of  a  Garwin  coincidence 
circuit',  Fj  and  F„  whose  output 
drives  a  0.6-ftsec  monostable  multi¬ 
vibrator  w’hich  generates  the  white 
unit  pulses  of  Fig.  IB.  Any  opacity 
greater  than  twice  the  width  of  a 
track  fails  to  trigger  the  Garwin 
circuit  and  is  therefore  ignored. 

The  unit  pulses  resulting  from 

60 


the  video  screening  are  inserted  in 
a  quartz  ultrasonic  delay  line“  as 
damped  40-mc  oscillations  each 
about  0.1  /xsec  long.  The  damped 
oscillation  generator  of  Fig.  .3  has 
proved  to  be  satisfactory. 

The  EFP60  secondary  emission 
pentode  F,  drives  pentode  F,  to 
cutoff  in  a  few  millifisecs.  Cutoff 
time  must  be  a  quarter  period  or 
less  to  get  a  large-amplitude 
damped  oscillation  in  the  tuned  cir¬ 
cuit  in  the  cathode.  On  extraction 
from  the  delay  line  the  damped 
oscillations  are  amplified  by  two 
commercial  broadband  amplifiers 
and  detected  at  a  level  of  about 
1  V. 

The  overall  ultrasonic  delay  time 
is  63  /isec  as  compared  with  a  time 
between  successive  television  scan 
lines  of  63.5  /xscc.  Extracted  pulses 
are  used  to  close  a  gate  on  the  first 
delay  line  and  open  a  gate  on  a 


second  line,  both  for  1  //see.  If  a 
second  pass  across  a  track  occurs 
within  the  l-//aec  period  a  pulse  is 
inserted  in  the  .second  line.  Figure 
4  is  a  block  diagram  of  the  system. 

Delay  Lines 

A  total  of  4  delay  lines  is  used. 
At  any  stage  of  the  counting,  the 
number  of  track  passes  N  is  in- 
.serted  in  the  4  lines  as  a  binary 
number  (AT  ^  15).  At  the  next 
count,  fV  -h  1  is  formed  in  a  fast 
binary  scaler,  gating  the  four  lines 
in  binary  representation  of  AT  +  1. 
The  gate  time  of  1  //see  allowed  for 
receipt  of  the  (AT  -|-  l)th  successful 
track  pass  permits  tracks  at  angles 
up  to  ±45  deg  to  be  counted. 

Moderately  curved  tracks  are 
counted  as  well  as  straight  tracks. 
Ordinarily,  counting  goes  on  at 
.several  lateral  positions  in  the  field 
at  once,  since  clumps  of  background 
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grains  are  continually  tested  for 
track  qualification. 


Readout  Line 

A  commercial  synchronizing 
generator  provides  the  master  tim¬ 
ing  for  the  television  system.  In 
this  circuit  the  field  repetition  rate 
is  obtained  by  a  binary  countdown 
from  the  line  repetition  rate.  As¬ 
sociated  with  each  line  of  the  tele¬ 
vision  raster  is  a  particular  pattern 
of  on  and  off  for  the  countdown 
binaries.  A  standard  multidiode  co¬ 
incidence  gate*  senses  any  desired 
pattern  and  selects  any  line  of  the 
raster.  A  cathode  follower  direct- 
connected  to  the  proper  plate  on 
each  binary  drives  each  diode  of 
the  gate  without  loading  the  binary. 

Pulsed  Light  Source 

New  fields  of  view  are  presented 
by  the  microscope  stage  drive  each 
l/60th  sec.  Under  steady  illumina¬ 
tion  the  picture  blurs,  so  illumina¬ 
tion  is  provided  in  short  bursts  at 
the  end  of  each  television  field. 
A  0.3-^if  capacitor  charged  to  3,000 
V  is  discharged  through  a  xenon 
flash-tube  by  a  5C22  hydrogen 
thyratron  on  command  of  the  tele¬ 
vision  vertical  drive  pulse.  The 
light  pulse  lasts  about  10  (isec. 

The  total  number  of  tracks  en¬ 
countered  in  a  0.5-mm  by  1-in. 
swath  representing  four  passes 
across  the  emulsion  is  printed  on  a 
tape  and  plotted  on  a  chart  recorder. 
Scales  of  0-100  and  0-1,000  tracks 
are  provided.  The  number  of  tracks 
n  is  plotted  with  its  standard  error 
±\/n.  The  error  magnitude  is  de¬ 
rived  from  a  square  root  potentiom¬ 
eter  mounted  on  the  same  shaft  as 


Final  roodout  of  rawgnition  tyttam  it  anargy  tpactrum  chart  shown  boing  axaniinad  by 
analytt 


the  balancing  potentiometer  of  the 
recorder. 


exposures  at  the  cyclotron,  neu¬ 
trons  produced  elsewhere  in  the 
room  collide  with  hydrogen  atoms 
in  the  emulsion,  producing  tracks 
with  one  end  wholly  within  the 
emulsion.  Such  tracks  are  rejected 
by  humans  but  not  always  by  the 
machine.  At  its  lowest,  the  spurious 
count  by  the  machine  is  2  or  3  per 
0.5  mm  by  1-in.  swath ;  hence 
about  a  dozen  tracks  are  required 
in  a  real  proton  group  for  reliable 
detection. 

The  machine  saturates  at  about 
2,500  tracks  per  0.5-mm  by  1-in. 
swath.  Over  its  useful  intensity 
range  of  say  10  to  1,500,  it  is  ac¬ 
curate  to  within  ±5  percent  which 
is  sufficient  for  most  nuclear  reac¬ 
tion  studies. 

Development  of  the  scanner  has 
been  supported  by  the  U.  S.  Atomic 
Energy  Commission  and  the  Michi¬ 
gan  Memorial  Phoenix  Project. 
G.  R.  Garrison,  Director,  and  F.  M. 
Remley,  Jr.,  Technical  Director  of 
the  University  television  station 
provided  support  and  technical  as¬ 
sistance  at  critical  stages  of  the 
research.  The  work  of  B.  Cosby  on 
the  recording  system  and  R.  O. 
Winder  on  problems  of  logical  de¬ 
sign  is  gratefully  acknowledged. 
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Performance 

Over  a  recent  three-week  period 
the  scanner  read  52  emulsions  cor¬ 
responding  to  35  man-weeks  of 
human  scanning,  and  was  therefore 
equivalent  to  a  crew  of  about  12. 
With  more  experience  this  equiva¬ 
lence  figure  may  reach  20.  One 
highly  trained  technician  is  re¬ 
quired  to  run  the  machine  and  close 
collaboration  with  the  physicist  re¬ 
sponsible  for  the  experiment  is  es¬ 
sential. 

Spurious  counts  produced  by  the 
machine  arise  almost  entirely  from 
real  tracks  which  fail  to  satisfy 
criteria  easily  applied  by  human 
observers.  For  example,  in  long 
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FIG.  4— Block  diagram  of  counting  circuits  which  conyort  numbor  of  track  potto*  to  binary 
number  intortod  into  four  delay  lines 
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A-C  Computing  Resolvers: 


This  roundup  of  size  15  resolvers  fol¬ 
lows  the  tabulation  in  the  previous  issue 
of  ELECTRONICS,  which  listed  sizes  8, 

1 0  and  1 1 .  The  next  issue  will  list  sizes 
18,  23  and  25 

By  FRANKLIN  G.  FINK, 

Senior  Development  Engineer, 

Loral  Electronics  Corp.,  New  York,  N.  T. 

Since  resolver  manufacturers  do  not  present  data  in 
a  standardized  way,  the  followinsr  tabulation  can  only 
serve  as  a  general  guide  to  electrical  resolvers.  For 
example,  some  manufacturers  obtain  performance 
data  from  typical  current-production  resolvers  and 
some  manufacturers  obtain  their  data  from  their  best 
resolvers. 

When  the  tuned  input  impedance,  Z«„  is  not  listed, 
it  may  be  computed  from  Z,,  the  input  impedance 
measured  when  the  secondary  is  open.  The  input  cur¬ 
rent  and  power  can  then  be  calculated  from  Z,,  and 
the  input  voltage. 

The  stator  is  the  input  winding  unless  the  notes 
column  specifies  the  rotor.  The  transformation  ratio, 
TR,  is  the  ratio  of  the  output  to  the  input  voltage 
(rotor  to  stator  for  stator  input  and  stator  to  rotor 
for  rotor  input). 

When  either  of  the  two  compensator  winding 
ratios,  TR,,  or  TR,„  is  given,  the  other  can  be  calcu¬ 
lated  from  the  relation  TR  =  TR„  x  TR„. 

An  X  in  a  tabulation  space  indicates  the  column 
head  does  not  apply.  A  blank  space  indicates  the 
information  was  unavailable  or  that  it  can  be  calcu¬ 
lated. 


KEY 

AE  American  Electronics 
CPP  Clifton  Precision  Products 
Kear  Keorfott 
M  Muirheod 
NK  Norden  Ketay 
V,  maximum  input  voltage 
Z,  Input  Z,  secondary  open 
Z,,  tuned  input  Z 

Acc.  accuracy  in  %  of  function  deviation  or  minutes 
of  spread 

Axis  interaxis  error 

TR  transformation  ratio,  output/input  voltage 
TR„  TR,  stator/compensator  v 
TR,,  TR,  compensator/rotor  v 
$  phase  shift 
Comp,  compensator  winding 


Mfr.,  Model  No. 

Sue 

Diam 

(in) 

Length 

(in) 

Test 

/(cpe) 

Vi 

(V) 

AE,  1R15W+-424 

15 

1.437 

1  916 

400 

26 

AE,  1R1!>W4^125 

15 

1  437 

2.S625 

400 

60 

AE.  1R15W4^426 

15 

1.437 

1.954 

400 

60 

AE,  1R15W4-432 

15 

1.437 

2.0 

500 

5 

AE,  R 15-3500 A 

15 

1.437 

2  356 

3,500 

60 

AE.  R15-3.500B 

15 

1.437 

2.356 

3,500 

60 

AE.  R40739 

IS 

1.437 

2.5 

400 

70 

Rendix.  AY910A1 

15 

1.437 

2.027 

400 

26 

Bendix,  AY22085 

15 

1.437 

1.631 

400 

26 

Bendix,  AY221S25 

15 

1.437 

1.631 

400 

26 

Bendix,  AY221S27 

15 

1  437 

1  631 

400 

26 

Bendix.  AY220S38 

IS 

1.437 

1  631 

400 

26 

Bendix,  AY221S51B 

15 

1.437 

1  631 

400 

26 

Bendix,  AY240S5 

15 

1.437 

1.631 

400 

26 

Bendix,  AY251S24 

15 

1.437 

1  631 

70,000 

2 

Bendix,  AY251S39 

15 

1.437 

1  631 

70,000 

2 

CPP,  CZC1.5JS2 

15 

1.437 

1.886 

.500 

115 

CPP,  CZC1.5JS3 

15 

1  437 

1  886 

1,600 

115 

CPP.  CZC15JS4 

15 

1  437 

1.886 

400 

60 

CPP.  CZC15JS5 

15 

1.437 

1  886 

400 

60 

CPP.  CZC15JS6 

15 

1.437 

1  886 

1,000 

30 

CPP,  CZC15JS7 

15 

1.437 

1.886 

1,000 

23 

CPP.  C.ZC1.5JS9 

15 

1  437 

1  886 

400 

100 

CPP,  CZC1.5JS01 

15 

1  437 

1  886 

400 

60 

CPP,  CS15D1 

15 

1  437 

1  640 

400 

26 

CPP,  GS1.5D4 

IS 

1  437 

1  640 

400 

26 

Edison,  S21.5RX20 

15 

1.437 

1.631 

400 

11.8 

Ford,  76-161 

15 

1.437 

1  631 

400 

24 

Ford,  76-162 

15 

1.137 

1.6311 

400 

24 

Ford,  76-163 

15 

1.437 

1  631 

400 

24 

Ford,  76-164 

15 

1  437 

1.631 

400 

24 

Ford,  76-165 

15 

1  437 

1  631 

400 

24 

Ford.  76-166 

15 

1  437 

1  6.31 

400 

24 

Rear.,  T980-51 

15 

1 .  437 

3  565 

400 

26 

M,  F15C6-A/1  * 

15 

1.437 

400 

40 

M.  F15M6-A/1 

15 

1.  437 

400 

40 

NK.  105D2C 

15 

1  437 

400 

26 

(15RS4L) 

NK,  105D2D 

15 

1  437 

400 

26 

NK,  105D2E 

15 

1 .  437 

400 

26 

NK,  105D2A2 

15 

1  437 

400 

90 

NK.  10.5D2K1 

15 

1.437 

400 

26 

NK,  10.jD2K2 

15 

1.  437 

400 

26 

NK,  105D2K3 

15 

1  437 

400 

26 

NK.  105D8D 

15 

1  437 

1,000 

30 

NK.  105D2Z 

15 

1 .  137 

400 

26 

NK,  lOiDoE 

15 

1  437 

.500 

.50 

NK.  105D2F 

15 

1.437 

400 

26 

Oster,  1.5-1011-02 

15 

1.437 

400 

11.8 

Oster,  1.5-1015-01 

15 

1  437 

400 

18 

Osier.  1.5-10I.V02 

15 

1  437 

400 

26 

Oster,  1.5-1012-06 

15 

1 .  437 

400 

11.8 

Reeves.  Rl.50-102 

15 

1  437 

1  923 

400 

12 

Reeves,  R  1.5011- 102 

15 

1 .  437 

1  923 

400 

30 

Reeves,  R  1.501 111-102 

15 

1  437 

1  923 

400 

10 

Reeves.  R151-102 

15 

1.  437 

1  923 

400 

60 

Reeves,  R 1518-102 

15 

1  437 

1.923 

400 

60 

Reeves.  1115111-102 

15 

1.437 

1  923 

400 

30 

Reeves,  R151111i-102 

15 

1  437 

1.923 

1,000 

30 

Reeves.  R1.51H.'V1-102 

15 

1.437 

1  923 

400 

20 

Reeves,  R151H02 

15 

1  437 

1.923 

400 

jlOO 

62 


March  27,  1959- ELECTRONICS 


Size  15  Tabulation 


(ohms) 

Zi. 

(ohms) 

Acc. 

(%  or 
min) 

Axis 

enw 

(min) 

Tfl 

TB.. 

TB„ 

$ 

(deg) 

NuU 

(mv) 

Low 

/ 

(cps) 

Hiffh 

/ 

(kc) 

Res 

Stator 

(ohms) 

Res 

Rotor 

(c^uns) 

Res 

Comp. 

(ohms) 

Notes 

480  4-j2,500 

13,500 

0.1% 

5 

0.98 

8.5 

26 

60 

80 

390 

320 

Compensated 

240  +  jl.OOO 

4,400 

0.1% 

5 

0  98 

8.0 

60 

60 

80 

130 

Compeasated 

475  +i2,760 

17,000 

0  1% 

5 

0.98 

6.0 

60 

60 

60 

.300 

200 

Compensated 

50  +  j220 

1,020 

0.1% 

5 

0  98 

3.5 

5 

60 

60 

15 

15 

Ck>m|)ensated 

1,060  +;3,080 

10,000 

0  1% 

5 

1.0 

X 

X 

60 

X 

2,520  +y8,150 

28,800 

0.1% 

5 

1.0 

X 

X 

60 

X 

3,500  +  j  10.500 

35,000 

0  1% 

10 

10 

X 

X 

0.5 

70 

30 

2.8 

.500 

4,000 

X 

400  -|-;2.000 

15' 

0.350 

0.990 

5 

420 

22 

420 

Compensated 

400  + jl20 

20' 

0  662 

X 

X 

10 

175 

400 

X 

Rotor  input 

108  + i440 

12' 

0.455 

X 

X 

7 

40 

11.5 

50 

X 

Rotor  input 

108  T  i425 

12' 

0. 155 

X 

X 

6 

12.5 

53 

X 

Rotor  input 

510  +j2,500 

12' 

0  693 

X 

X 

8.7 

160 

375 

X 

Rotor  input 

83  4-  >415 

0  018.5% 

3 

0.455 

X 

X 

6.3 

11.5 

.50 

X 

Rotor  input 

240  +  il30 

20' 

0  693 

X 

X 

55 

180 

239 

X 

Roto.'  input 

60' 

0  68 

X 

X 

20 

1.6 

4.2 

X 

30' 

0  65 

X 

X 

20 

1.65 

4 

X 

605  +j3,320 

19,000 

0  1% 

5 

0.98 

X 

X 

4.5 

75 

35 

28 

247 

+10 

X 

3,000  +i9, 100:33,000 

0  1% 

5 

1.08 

X 

X 

1 

70 

35 

35 

240 

530 

X 

500  + j2,830 

14,000 

0  1% 

5 

0.98 

0.97 

6.0 

60 

41 

10 

296 

243 

290 

Compensated 

370  +  j2,880 

19,000 

0.1% 

5 

0.98 

X 

X 

2.75 

60 

18 

35 

122 

243 

X 

69  + i245 

925 

0  1% 

5 

0  98 

0.98 

4 

30 

63 

210 

16 

13 

32 

Compensated 

32  +;113 

424 

0.1% 

.5 

1.00 

1.00 

3 

23 

45 

475 

5.6 

4.7 

10  8 

(Compensated 

1,325  +j5, 655  22,000 

0  1% 

5 

0.99 

1.00 

7 

100 

51 

30 

682 

575 

682 

Compensated 

256  +  j2,794 

23,000 

0.1% 

5 

0  .30 

0.244 

2.5 

60 

18 

175 

128 

22 

44 

Compensated 

1 10  +  j520 

10' 

0.4.55 

X 

X 

8. .5 

26 

13 

74 

X 

Rotor  input 

480  + j6,300 

10' 

0.455 

X 

X 

8.5 

26 

53 

314 

X 

25  +  jlOO 

12' 

1  75 

X 

X 

12 

50 

6'^0  Z78” 

0  10% 

5 

0.12 

X 

X 

9 

24 

6.50  /J78“ 

0  15% 

5 

0,12 

X 

X 

9 

24 

650  ^78“ 

0.15% 

5 

0.24 

X 

X 

9 

24 

650  Z78° 

0  25% 

5 

0.24 

X 

X 

9 

24 

650  ^78* 

0,1.5% 

.5 

1.02 

X 

X 

9 

24 

X 

650  /78“ 

0  25% 

5 

1.02 

X 

X 

9 

24 

X 

220  + jl,000 

0.1% 

0.98 

0.950 

8.5 

8 

Compensated 

0.4% 

1 

X 

X 

X 

0.2% 

1 

X 

X 

X 

585  Z81‘’ 

20' 

10 

X 

X 

25 

X 

2,000  Z72.5“ 

40' 

^0 

\ 

X 

50 

X 

465  .^61  3* 

20' 

5 

X 

X 

50 

X 

3,280  .^J82.1“ 

0.1% 

5 

1 

Comp.;  Null 

10  mv  at  10  V 

890  Z78° 

0.1% 

5 

1 

(Compeasated 

890  ^78“ 

0  15% 

5 

1 

Compensated 

890  ^78“ 

0.20% 

5 

1 

Compeasated 

0.20% 

5 

X 

X 

X 

Sweep 

Resolver 

950  Z82° 

40' 

20 

1 

X 

X 

X 

15,000 

0.15% 

5 

1 

X 

X 

X 

710  Z8C“ 

0  10% 

5 

1 

X 

X 

72  + ;497 

20' 

1 

X 

X 

6.8 

50 

14 

55 

X 

Rotor  input 

831  + >2,381 

20' 

0  99 

X 

X 

7.28 

40 

160 

375 

X 

Rotor  input 

37  +>194 

45' 

1.01 

X 

X 

4.. 56 

40 

206 

22 

X 

Rotor  inp«it 

139  +>1,134 

0.14% 

1 

X 

X 

2.3 

175 

70 

X 

Rotor  input 

463  +>2,750 

20,000 

0.1% 

5 

0.9.55 

X 

X 

24 

170 

190 

X 

95  +  >780 

7,000 

0  1% 

5 

0  9.55 

X 

X 

24 

47 

60 

X 

30  +  >182 

1,100 

0.1% 

5 

0  955 

X 

X 

24 

11 

15 

560  +  >2, 750 

16,000 

0.1% 

5 

0  980 

'  0  985 

42 

295 

190 

Compensated 

560  +  >2,7.50 

16,000 

0.1% 

5 

0.980 

1.000 

42 

295 

190 

Compensated 

4,. 300 

0  1% 

5 

0.950 

0.955 

90 

60 

Compensated 

52  +  >1,250 

1,200 

0.1% 

5 

0  985 

1  000 

48 

16 

12 

(Compensated 

2,. 500 

0  1% 

5 

0  980 

0.990 

45 

60 

40 

Compensate<l 

1,100  +  >5,. 500 

27,. 500 

0  1% 

5 

0  980 

0.985 

• 

40 

550 

425 

Compensated 
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FIO.  3 — Mothod  of  drift  componsotion 


Gated  amplitude  ratio  indicator  accurately  measures  cylinder  gas  tempera¬ 
ture  as  a  function  of  engine-cycle  phase  angle.  Gas  temperature  is 
determined  by  synchronous  sampling  combined  with  infrared  spectroscopy. 
System  drift  is  compensated  by  photocell  mounted  on  oscilloscope 

By  ROBERT  R.  BOCKEMUEHL,  General  Motors  Research  L.aboratorles,  Detroit,  Michigan 

Gated  Ratio  Indicator 


An  accurate  method  for  meas- 
kuring  the  temperature  of  en¬ 
gine  cylinder  gas  as  a  function  of 
phase  angle  of  the  engine  cycle 
is  provided  by  the  gated  ampli¬ 
tude  ratio  indicator.  This  instru¬ 
ment  indicates  the  ratio  of  two 
infrared  radiation  intensities  emit¬ 
ted  by  the  gas  at  two  known 
wavelengths.  The  relationship  be¬ 
tween  temperature  and  radiation 
intensity  of  a  radiating  medium  is 
derived  from  Planck’s  law. 

The  system  block  diagram  is 
shown  in  Fig.  1.  A  commercial 
infrared  spectrometer  determines 
the  wavelength  of  the  radiation 
which  is  diffracted  to  an  associated 
lead  sulfide  detector  and  subse¬ 
quently  converted  to  an  analog 
voltage  signal.  The  infrared  radi¬ 
ation  is  transmitted  to  the  spec¬ 
trometer  through  a  quartz  window 
in  the  engine  cylinder  wall. 

Sampling  Pulse 

The  synchronous  sampling  pulse 
is  produced  by  a  magnetic  pulse 
generator  connected  to  the  engine 
cam  shaft.  This  pulse  occurs  once 
each  engine  cycle  at  a  phase  angle 
which  can  be  adjusted  to  any  de¬ 


sired  value.  The  pulse  generator 
is  electromechanical  and  uses  a 
commercial  magnetic  proximity 
pickup. 

After  amplification,  the  radiation 
signal  is  applied  to  an  amplitude 
discriminator.  The  discriminator 
output  state  is  determined  by 
whether  or  not  the  instantaneous 
signal  amplitude  is  greater  than 
the  discriminator  threshold.  If,  at 
the  instant  the  sampling  pulse  is 
generated,  the  radiation  signal  is 
greater  than  the  threshold,  a  co¬ 
incidence  pulse  is  produced  by  the 
AND !  circuit.  The  average  coinci¬ 
dence  pulse  rate  is  indicated  by  a 
rateineter  calibrated  in  percent.  A 
100-percent  indication  results  when, 
during  the  averaging  time  of  the 
ratemeter,  a  coincidence  pulse  oc¬ 
curs  each  time  the  sampling  pulse 
is  generated. 

Threshold 

To  measure  the  amplitude  ratio, 
the  spectrometer  is  adjusted  to  the 
^wavelength  yielding  the  smaller  of 
the  two  signals.  The  amplified  sig¬ 
nal  is  coupled  to  the  amplitude  dis¬ 
criminator  without  attenuation  by 
the  calibrated  attenuator.  The  dis¬ 


criminator  threshold  is  adjusted 
to  the  median  value  of  the  sampled 
signal  amplitude  (50  percent  co¬ 
incidence  rate).  The  spectrometer 
is  then  set  to  the  second  wave¬ 
length.  The  calibrated  attenuator 
is  adjusted  so  that  the  ratemeter 
indicates  that  the  median  value 
of  the  attenuated  signal  amplitude 
is  equal  to  the;  previously  set  dis¬ 
criminator  threshold.  The  median 
ratio  of  the  sampled  amplitudes 
is  indicated  by  the  calibrated  at¬ 
tenuator  dial.  Repeating  this  op¬ 
eration  at  other  sampling  phase 
angles  yields  the  amplitude  ratio 
versus  phase  angle  relationship. 

Drift  Compensation 

Frequency  components  of  the  ra¬ 
diation  signal  are  such  that  direct 
coupling  is  required  throughout 
the  system.  Large  d-c  drifts  must 
be  compensated,  especially  in  the 
lead  sulfide  detector.  The  method 
used  is  shown  in  Fig.  2.  A  differ¬ 
ential  photocell  is  mounted  on  the 
face  of  the  oscilloscope  so  that  it 
sees  a  portion  of  the  radiation 
waveform  which  is  constant  and 
independent  of  the  spectrometer 
wavelength  setting.  The  differen- 
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tial  photocell  generates  a  voltage 
proportional  to  the  displacement  of 
the  oscilloscope  trace  from  the 
horizontal  centerline  of  the  photo¬ 
cell,  This  error  voltage  is  amplified 
by  a  servo  amplifier  which  drives 
a  servo  motor.  The  servo  motor 
drives  a  potentiometer  whose  posi¬ 
tion  determines  the  amplitude  and 
polarity  of  a  correction  voltage 
added  to  the  radiation  signal. 
Thus,  the  correctioti  voltage  is  con¬ 
trolled  to  a  value  which  clamps 
the  radiation  waveform  at  a  con¬ 
stant  vertical  position  on  the  oscil¬ 
loscope.  Therefore  the  deflection 
plate  voltage  waveform  is  clamped 
to  a  fixed  d-c  level. 

The  differential  photocell  is  made 
by  scribing  a  narrow  groove  along 
the  centerline  of  the  sensitive  sur¬ 
face  of  a  commercial  selenium 
barrier-layer  cell.  The  two  semi¬ 
circular  sections  which  result  are 
connected  in  series  opposition. 

Amplitude  Discriminator 

The  direct-coupled  amplitude  dis¬ 
criminator  circuit  of  Fig.  3A,  uses 
slicing  techniques  rather  than 
trigger  discrimination,  because  of 
the  hysteresis  inherent  in  the  latter 


method.  Discrimination  is  accom¬ 
plished  by  amplifying  a  0.1-percent 
slice  of  the  radiation  signal  to  a 
value  which  is  sufficient  to  reliably 
actuate  the  and  gate  following  the 
discriminator. 

Total  gain  of  the  two  direct- 
coupled  6BN6  gated-beam  ampli¬ 
fiers  V,  and  F,  is  about  250.  A 
50-mv  change  in  the  instantaneous 
signal  amplitude  produces  a  12.5-v 
change  in  the  plate  voltage  of  V,. 
This  value  is  more  than  sufficient 
to  actuate  subsequent  gating  cir¬ 
cuits.  A  4-v  change  in  grid  voltage 
is  sufficient  to  drive  a  6BN6  from 
cut-off  to  saturation.  The  resulting 
clipping  action  limits  the  dynamic 
range  over  which  the  neon  coupling 
networks  must  operate. 

The  quiescent  voltage  upon  which 
the  radiation  signal  is  superim¬ 
posed  at  the  grid  of  V,  is  deter¬ 
mined  by  the  voltage  divider  which 
is  connected  across  two  of  the  five 
neon  bulbs  in  the  input  networlc. 
Thus,  circuit  threshold  is  adjust¬ 
able  over  a  nominal  120-v  range. 
A  three-control  voltage-divider  net¬ 
work '  provides  coarse,  medium  and 
fine  threshold  adjustment. 

The  AND  gate  and  coincidence 


ratemeter  circuits  are  shown  in 
Fig.  3B.  The  proximity  pickup  in 
the  magnetic  pulse  generator  pro¬ 
duces  a  signal  proportional  to  the 
flux  rate  of  change  resulting  when  a 
thin  blade  is  rotated  past  the 
pickup.  The  resulting  derivative 
signal  overdrives  the  two  amplifier 
stages  providing  positive  and  nega¬ 
tive  clipping.  The  amplifier  output 
is  differentiated,  yielding  a  narrow 
positive  pulse  which  occurs  when 
the  rotating  blade  is  directly  be¬ 
neath  the  magnetic  proximity 
pickup.  This  pulse  is  applied  to 
the  suppres.sor  grid  of  conventional 
gate  V,.  If  the  amplitude  dis¬ 
criminator  output  signal  is  simul¬ 
taneously  present  at  grid  no.  1,  a 
coincidence  pulse  is  produced  at 
the  plate  of  V,. 

The  coincidence  pulses  are  shaped 
by  a  one-shot  multivibrator  whose 
output  drives  the  ratemeter  cir¬ 
cuit.  This  ratemeter  circuit  con¬ 
sists  of  cathode  follower  V,  whose 
average  plate  current  flows  through 
a  300-/ta  meter.  The  meter  is  cali¬ 
brated  in  percent  coincidence. 

The  indicator  is  expected  to  yield 
a  better  understanding  of  the  com¬ 
bustion  process. 
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Underwater  Telemeter 


Telemeter  determines  the  exact  depth  of  trawl  net  under  the  water,  making 
it  easy  to  intercept  schools  of  fish  that  travel  at  various  depths.  Continuous 
depth  information  is  available  down  to  1,200  feet.  Temperature  information 
is  impressed  on  a  modulated  f-m  carrier  as  an  a-m  tone 


By  FRANK  H.  STEPHENS,  JR.,  President,  F.  Hastings  Stephens  Laboratories,  Miami,  Florida 


Midwater  trawl  method  of 
catching  great  quantities  of 
fish  at  one  haul  intercepts  fish 
which  travel  at  intermediate  depths 
of  the  ocean.  Fish  in  schools  usually 
travel  at  various  depth  levels  and, 
unless  definite  information  is  avail¬ 
able  concerning  net  position,  a 
miss  is  more  probable  than  a  suc¬ 
cessful  haul. 

The  telemeter  system  described 
here  supplies  accurate  information 
on  trawl-net  depth  and  water 
temperature.  In  midwater  trawl¬ 
ing,  a  definite  target  is  seen  on 
the  electronic  depth  sounder.  Navi¬ 
gation  is  then  established  to  adjust 
the  towed  trawl  net  to  the  proper 
depth  required  to  intercept  the  fish 
spotted  on  the  sonar.  The  net  may 
be  at  the  end  of  a  3,000  to  5,000- 
ft  steel  cable.  The  actual  position 
of  the  net  below  the  surface  is  a 
function  of  such  factors  as  vessel 
speed,  rigging,  adjustment,  various 
current  directions  and  net  content, 
A  successful  intercept  results  in 
a  valuable  catch,  since  it  consists 
of  food  fish  of  one  kind,  and  con¬ 
tains  few  undesirable  fish. 

The  telemeter  provides  contin¬ 
uous  depth  information  over  a 


range  of  zero  to  200  fathoms — to 
1,200  feet — with  a  resolution  ac¬ 
curate  within  one  percent.  Reliable 
transmission  is  obtained  up  to  5,000 
feet,  barring  extreme  hydrographic 
conditions.  Temperature  is  sensed 
to  an  interface  of  0.5  C,  which  is 
sufficient  for  this  operation. 

The  telraietering  system  trans¬ 
mits  information  as  modulation  of 
a  high-frequency  sonic  carrier.  The 
transmitter,  powered  by  self-con¬ 
tained  batteries  good  for  15  hours, 
is  affixed  to  the  trawl  net  rigging, 
so  that  its  directional  transducer 
is  aimed  towards  the  towing  ves¬ 
sel.  At  the  receiving  end,  a  similar 
transducer,  suspended  over  the  side 
of  the  towing  vessel  below  the 
water  line,  is  aimed  towards  the 
trawl  net.  Figure  1  shows  the 
trawl  attached  to  the  fishing  vessel. 

To  obtain  high  resolution,  an 
f-m  system  uses  exceptionally  large 
frequency  deviations  to  express 
depth.  The  variable  frequency 
range  of  the  carrier  allows  an 
instability  of  ±150  cps  as  a  one- 
percent  error.  Temperature  infor¬ 
mation  is  impressed  on  the  modu¬ 
lated  f-m  carrier  as  an  a-m  tone 
whose  frequency  varies  approxi¬ 


mately  as  the  temperature. 

Readout  of  depth  and  tempera¬ 
ture  at  the  receiving  end  is  accom¬ 
plished  by  comparing  carrier  and 
tone  frequencies  against  a  calibra¬ 
tion  chart. 

Transmitter 

The  transmitter.  Fig.  2,  gener¬ 
ates  a  carrier  between  21  and  36 
kc  at  one  to  two  watts.  The  oscil¬ 
lator  is  extremely  stable  to  power 
supply  fluctuations.  Negative  feed¬ 
back  and  a  variable  mu  pentode 
for  amplitude  control  practically 
eliminate  frequency  shift  due  to 
supply  voltage  changes. 

The  completed  unit  has  an  oper¬ 
ating  efficiency  approximately  equal 
to  l\/2ir/?C,  where  R  and  C  are 
effective  resistance  and  capacitance 
of  the  arms  of  the  Wien  bridge 
circuit.  Variation  of  frequency  is 
linear  with  respect  to  changes  in 
R  or  C.  Rough  measurements  of 
oscillator  linearity  indicate  a  value 
of  better  than  3  percent  over  the 
entire  range. 

In  the  phase-shifting  network, 
which  is  mounted  on  one  end  cap 
of  the  instrument,  R,  and  C,  are 
high-frequency  and  low-frequency 
adjustments  respectively.  Diode 
D,  functions  as  the  age  rectifier 
and  supplies  the  control  bias  for 
the  variable-mu  amplifier  V,.  Posi¬ 
tive  feedback,  adjusted  at  Ra,  sets 
the  oscillation  level.  This  adjust¬ 
ment,  made  at  the  lowest  operating 
frequency,  provides  —  5-v  d-c  at 
point  A. 

Modulator  tube  V,  mixes  the 
depth  and  temperature  signals  so 
they  may  be  transmitted  together. 
The  plate  circuit  of  V,  contains  a 


FIO.  1— Diagram  of  th#  dapfh-tamparatur*  t«l*m«t*r  shows  trawling  position 
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For  Trawl  Fishing 


single-section,  constant-K,  high- 
pass  T  filter  which  has  a  low- 
frequency  cutoff  of  about  10  kc. 
It  prevents  the  modulating  signal, 
about  200-800  cps,  from  appearing 
at^he  grid  of  The  carrier  level, 
adjusted  independently  of  modu¬ 
lation  level  by  is  set  while  ob¬ 
serving  the  output  waveform  at 
the  secondary  of  T,  when  it  is 
properly  loaded.  Tube  V,  supplies 
the  energy  to  drive  the  grids  of 
V,. 

Output  transformers  T,  and  T, 
and  the  filter  reactor  L„  were 


especially  designed  for  this  appli¬ 
cation. 

The  modulating  signal  is  sup¬ 
plied  by  The  temperature¬ 

sensing  element,  a  thermistor,  is 
encased  in  a  special  oil-filled  brass 
housing  which  is  screwed  to  the 
end  cap  of  the  instrument.  High- 
temperature  and  low-temperature 
adjustments  are  provided  by  if, 
and  Ri  respectively.  The  sawtooth 
output  from  V»  is  shaped  by  an 
R-C  network  and  D„  to  provide 
a  modulating  waveform  more 
closely  resembling  a  sine  wave. 


HG.  2— T«l«m«t«r  trontmiltar  circuit  diagram.  Tti«  modulating  signal  is  suppliod  by  V, 


Tulomuf  r  hydrephonn  is  boing  adiustud 
in  pruporotion  for  a  midwotur  trawl 


TuUmutor  assnmbly  showing  tronsmittor, 
rucoiving  hydrophono,  powor  supply,  pro- 
ampIMor  and  convontionol  radio  rocohror 


This  makes  the  tone  at  the  receiver 
more  easily  identified  and  provides 
efficient  modulation  within  the 
bandpass  of  the  receiver.  The  mod- 
*ulation  percentage  varies  inversely 
with  modulation  frequency  at  about 
12  db  per  octave,  which  is  not  un¬ 
desirable.  Modulation  is  increased 
in  colder  water  which,  in  general, 
is  deepest. 

Other  information  could  be  im¬ 
pressed  on  the  carrier  by  the  fairly 
linear  modulator.  Modulation  per¬ 
centage,  independently  of  carrier 
level,  made  at  the  1  meg  adjust 
from  is  made  at  the  low-tem¬ 
perature  limit,  while  observing  out¬ 
put  waveform  at  the  secondary  of 
r„  to  avoid  overload.  Overload 
would  cause  a  multiplicity  of  side¬ 
bands  making  it  difiicult  to  identify 
the  carrier  on  the  receiver. 

The  tran.sducer,  affixed  to  the 
telemeter  housing,  allows  angular 
positioning  for  its  transmitting 
direction.  The  transducer,  a  Navy 
QBG  crystal  unit,  was  chosen  for 
its  directional  characteristics  and 
power  gain.  Its  resonant  point 
lies  somewhere  around  26  kc  when 
fed  from  a  160-ohm  impedance 
source.  The  high  efficiency  point 
is  near  the  proposed  optimum 
operating  depth,  100  fathoms. 

The  modulated  waveform,  taken 
at  point  D,  Fig.  2,  measured  9.5-v 
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peak-to-peak.  Modulated  waveform, 
taken  at  point  E,  showed  a  com¬ 
pression  of  modulation  due  to  non¬ 
linearity  in  V„  at  the  2-watt  level. 
Voltage  at  this  point  is  about  50-v 
peak-to-peak.  The  21-kc  carrier  at 
point  B  is  10-v  peak-to-pealc.  Slight 
distortion,  caused  by  the  age  diode, 
had  no  harmful  effects.  The  depth 
oscillator  showed  a  slight  tendency 
to  lock  to  harmonics  of  the  temper¬ 
ature  or  modulating  waveform 
when  waveform  peaks  coincided; 
however,  pulling  was  slight. 

The  -modulating  waveform  taken 
at  a  point  above  D,  measured  3.2-v 
peak-to-peak  at  520  cps. 

Receiver 

A  USN  Model  RBA-6,  low-fre¬ 
quency,  radio  receiver.  Type  CPT 
46300  is  used  in  an  unaltered  con¬ 
dition.  Auxiliary  equipment  con¬ 
sists  of  a  cathode-follower  trans¬ 
ducer  isolation  amplifier  and  a 
low-noise,  high-gain  preamplifier. 
Fig.  3.  Tube  V„  contained  in  the 
receiving  transducer  housing,  is 
powered  through  the  multiconduc¬ 
tor  cable  connecting  it  to  the  pre¬ 
amplifier  at  the  receiver.  Tube  V'r 
isolates  the  crystal  receiving  trans¬ 
ducer  from  the  low-impedance  cable 
connecting  it  to  the  preamplifier, 
and  prevents  loading.  This  tube 
also  provides  a  low-impedance 
source  to  drive  the  band-pass  filter 
located  in  the  preamplifier. 

A  1.6-100-kc  band-pass  filter  at 
at  the  input  of  V,  and  V,  excludes 
undesirable  voltages  outside  the 
useful  frequency  range,  and  pre¬ 
vents  cross  modulation  and  genera¬ 
tion  of  interference.  The  preampli¬ 


fier  increases  the  signal-to-noise 
ratio  of  the  receiver  and  provides 
the  utmost  sensitivity. 

The  receiving  transducer  is  a 
Navy  MI-2  hydrophone.  It  consists 
of  a  salt  array  about  3i  inches  in 
dia.,  which,  when  considered  as  a 
piston,  has  a  useful  directivity 
pattern  over  the  entire  frequency 
range.  The  unit  is  fitted  into  a 
large  flanged  pipe,  capped  at  one 
end,  which  contains  tube  Vj.  This 
assembly  rides  down  the  trawl  cable 
on  a  trolley  until  it  is  just  below 
the  ship’s  wake,  or  hangs  over  the 
side  on  a  piece  of  pipe. 

During  one  test,  the  telemeter 
transmitter  was  suspended  from  a 
small  motor  launch  at  a  depth  of.^ 
about  seven  feet.  Despite  con¬ 
siderable  ambient  noise,  excellent 
signals  were  received  out  to  one 
mile.  Extremely  strong  signals  were 
received  at  3,000  ft.  Tone  modu¬ 
lation  was  readable  at  all  times. 
Received  signal  voltages  at  the 
preamplifier  input  measured  be¬ 
tween  100  and  500  microvolt  at 
one  mile  distance.  These  levels 
were  at  least  20  db  above  the  am¬ 
bient  noise  levels  at  the  receiver 
output. 

Self  noise  of  the  receiver  pre¬ 
amplifier  combination  is  6  db  below 
0.09  microvolts  at  21  kc,  which 
shows  a  great  margin  of  sensitivity 
for  use  in  quiet  waters. 

Multiple  path  transmission,  caused 
extreme  variation  in  signal 
strengths  during  this  test  and  it 
was  difficult  to  establish  exact  fig¬ 
ures  for  directivity,  Fadii.g  was 
strikingly  similar  to  that  affecting 
low-  or  medium-frequency  radio 


transmissions  at  or  near  ground- 
wave  limits.  Amplitude  excursions 
of  20  db  were  noticed  under  certain 
conditions. 

Variations  in  the  position  of  the 
transmitting  transducer  within  a 
40  deg.  horizontal  angle  did  not 
seriously  affect  the  received  signal 
up  to  one  mile.  In  fact,  transmis¬ 
sion  was  obtainable  at  times  with 
reflected  energy  from  a  large  stone 
breakwater  100  ft  behind  the  trans¬ 
mitter.  At  1,500  ft,  overload  of 
the  receiver  was  experienced  and 
extremely  strong  signals  were  re¬ 
ceived  regardless  of  the  transmit¬ 
ter’s  direction. 

Observations  are  approximate. 
Transducer  gain  is  greater  at  the 
higher  frequencies  due  to  the 
sharper  directivity  patterns  ex¬ 
pected  and  the  figures  may  vary 
widely. 

Application 

The  depth-temperature  telemeter 
was  used  by  the  Fish  and  Wildlife 
Service  in  their  exploratory  fishing 
program.  Approximately  200  tows 
were  made,  and  satisfactory  per¬ 
formance  was  obtained  75  percent 
of  the  time.  The  maximum  depth 
obtained  was  225  fathoms.  Catches 
of  rockfish  and  hake  were  taken 
in  midwater  in  quantities  up  to 
5,000  pounds  per  20  minutes. 

The  depth  of  the  net  was  deter¬ 
mined  with  sufficient  accuracy  to 
operate  very  close  to  the  bottom 
without  snagging  or  damaging  the 
trail  gear. 

The  Gear  Research  and  Develop¬ 
ment  Station  of  the  United  States 
Fish  and  Wildlife  Service,  Depart¬ 
ment  of  the  Interior,  located  at 
Coral  Gables,  Florida,  contracted 
with  the  University  of  Miami 
Marine  Laboratory  to  develop  the 
system. 

Appreciation  is  expressed  for 
assistance  and  information  ren¬ 
dered  by  Willard  Dow  of  Woods 
Hole  Oceanographic  Institution 
whose  previous  work  on  depth  tele¬ 
metering  aided  materially  in  the 
determination  of  operating  param¬ 
eters  for  this  equipment. 

Invaluable  help  was  received 
from  M.  Frank  Shea  and  Robert 
Thornhill,  both  of  the  University 
of  Miami  Marine  Laboratory. 

Reidar  Sand  administered  the 
contract. 
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A-C  Rate  Generators 

Tabulation  of  commercially  available  precision  induction  tachometers  for  ap 
plication  in  integration  of  alternating  voltages 

By  FRANKLIN  G.  FINK,  Senior  Development  Engineer,  Loral  Electronics  Corp.,  New  York,  N.  Y. 


Table  I— Commercially  Available  Precision  A-C  Rate  Generators 


1 

2 

3 

4 

5 

6 

1 

7 

8 

9 

10 

11 

12 

13 

15  E 

J2GM07-1C*** 

1 . 137 

2.032 

1 

0 

1 

0.3%  total 
-.55  to  +71  C 

0  04 

0.012 

0.1%  of 
4,000  rpm 

1.9 

15  K 

R700 

1  137 

1  937 

3.2 

6 

16 

12 

0  2.5% 
per  deg  C 

0.2%  of 
3,600  rpni 

5.4 

2  1 

15  K 

R701* 

1.  137 

2  688 

2.75 

-  0 

12 

7 

0.1%  of 
3,600  rpm 

5  2 

2  1 

15  K 

T703' 

1  137 

2  677 

2.75 

15 

12 

7 

0  .35%  total 
-.54  to  +60  C 

0  009 

0  02 

0  05%  of 
3,600  null 

5  6 

5  9 

15  N 

10.57211  **• 

1  137 

2  9.53 

1 

0 

5 

2 

0.3%  from 
-55  to  +85  C 

0  12%  of 
3,600  rpm 

1.9 

16 

15  S 

1.5J1-1* 

1. 137 

1 

1 

0 

1 

1 

0.05%  total 
-.55  to  +75  C 

0.01 

0  03%  of 
4,000  rpm 

3.5 

20 

15  S 

1.5J2-1* 

1  137 

1 

0 

1 

1 

0.25%  total 
■f"10  to  -f-TO  C 

0  01 

0.0.5%  of 
4,000  rpm 

3  5 

20 

18  K 

123792-1/ 

1.75 

2.131 

2 

0 

10 

5 

0  09%  of 
3,600  rpm 

11 

31 

D 

FPE  211^15-5** 

2  035 

2,469 

6 

9 

50 

5 

0.03%  per 
deg  C 

1 

0.2.5%  Of 
1,000  rpm 

5 

0  02 

20  K 

Y720* 

1.95 

3.111 

2 

0 

0.15%  total 
-.54  to  +85  C 

0.005 

0.04 

0.16%  of 

3 , 600  rpm 

0  9 

104 

23  R 

FT  2000-l-\l- 

2  25 

3  22 

2 

0 

10 

3 

0  1.5%  of 
3,600  rpm 

8 

1.05 

F 

1372212* 

2.31 

2.75 

6  8 

90 

100 

0  1%  of 

1 , 800  rpm 

4  5 

0  15 

F 

1372213** 

2  31 

3. 15 

5 

90 

100 

1%  total 
- 10  to  +.55  C 

0  1%  of 
1,800  rpm 

4.5 

0  15 

F 

951196 

2  31 

2.75 

4  6 

90 

100 

0.1%  of 
1,800  rpm 

4  5 

0  15 

23  D 

20Tf;-6777-0» 

2  25 

3  215 

2 

1 

0 

5 

0  1.5%  of 
3,600  rpm 

!  8 

1 

1  1  05 

1.  RuOrd  frame  size,  iiifg  anti  motlel  2.  Diani  (in.)  3.  Ix>ngth  (in.)  t.  Sensitivity  (v/1000  rpni)  5.  IMiase  shift  (den) 

6.  Zen)  speetl  volts  (mv)  7.  Zen)  speed  in  phase  volij)  (mv)  8.  Temperature  coefllicient  (%/C)  9.  Vottage  roelBdent 

(%  change  v  change  in  excitatH>ii  volta)  10.  Frequency  ctieffkrient  (%  change  in  output  volts/cyde  change  input  volts) 
11.  Linearity  (%  deviation  below  rated  speed)  12.  Input  power  (w)  13.  Hotor  inertia  (gm-cm*) 

.\ll  units  are  100  cps  with  ll.'i  v  exntation  ext*pt  those  marked  with  asterisks.  *  60  eps  *•  2-1  v  excitation 

B — Rendix  D — Diehl  15 — Eastern  Kir  Devices  F — Ford  K — kearfott  N — Norden  Ketay  O — Oster  S — Servo¬ 

mechanisms  •  external  resisttsT  required  *  temperature  compensated  •  maintained  at  100  C  by  heater  *  maintained  at 
1 1.?  r.  by  heater  •  thermistor  (x>mpensated  f  niaintaine<i  at  10.^  C  by  heater  »  magnetic  amplifier  controlled  heater 
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FOUR  CHANNEL  PEN  RECORDER 


Sampling  Discriminators 


New  method  for  discrimination  of  f-m  signals  from  magnetic  tape  uses  the 
outputs  of  two  types  of  discriminators  combined  in  a  wideband  system  to  com¬ 
pensate  wow  and  flutter.  The  equipment  features  fast  unfiltered  response  and 
minimum  circuit  complexity 

By  PHILLIP  S.  BENGSTON*,  U.  S.  Naval  Ordnance  Lab.,  Sliver  Spring,  Md, 


Discrimination  of  f-m  signals 
from  magnetic  tape  has  been 
improved  by  a  new  type  of  dis¬ 
criminator  that  performs  with  the 
fastest  possible  response  to  wide- 
deviatien  frequency-modulated  tran¬ 
sients.  A  constant  reference  fre¬ 
quency  is  recorded  on  one  of  the 
channels.  When  the  output  voltage 
of  the  playback  is  made  propor¬ 
tional  to  the  quotient  of  the  data 
frequency  and  reference  frequency, 
the  output  becomes  independent  of 
tape  speed.  Wow  and  flutter  com¬ 
ponents  introduced  in  the  recorder 
are  cancelled  in  playback. 

Complete  Playback 

The  complete  playback  is  shown 
in  block  diagram  form  in  Fig.  1. 
The  system  has  a  bandwidth  from 


about  200  to  500  cps.  The  tape  play¬ 
back  speed  is  0.6  ips.  The  record 
speed  is  about  60  ips.  Record  fre¬ 
quencies  ran  from  25  to  60  kc.  The 
playback  was  designed  to  feed  a 
four  channel  pen  recorder.  The 
characteristics  of  the  data  samplers 
are  sufficiently  uniform  to  permit 
optimum  compensation  for  each' 
channel  to  occur  simultaneously 
with  a  single  adjustment  of  the 
reference  sampler. 

Sampler 

The  basic  sampler  circuit  is 
shown  in  Fig.  2.  The  voltage  across 
C,  can  never  exceed  the  voltage 
across  C,  due  to  conduction  through 
the  semiconductor  diode.  Assuming 
a  negative  bias  at  terminal  A,  the 
voltage  at  Ci  may  drop  to  nearly 


the  bias  voltage  with  C,  holding  the 
highest  positive  value  C,  had  pre¬ 
viously  attained.  If  at  any  time  it 
is  desired  to  sample  the  voltage  at 
Ci,  conduction  through  tube  Vi  to 
equalize  the  voltage  between  Ci  and 
C,  may  be  completed  by  pulsing  the 
grid  of  Vi  positively.  Since  C,  <  < 
C„  the  voltage  £'C,  falls  to  the  Volt¬ 
age  ECi,  The  pulse  duration  is  many 
times  the  product  of  the  effective 
conduction  resistance  of  the  tube 
and  the  capacitance  of  Cj.  The  volt¬ 
age  across  Ct  is  directly  coupled  to 
cathode  follower  V,. 

Reference  Sampler 

The  diagram  for  the  reference 
sampler  is  shown  in  Fig.  3.  The 


•  Now  with  Minneapolls-Honeywell  Reg¬ 
ulator  Company 
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FIG.  1— alocli  diagram  of  the  playback 
tyttem 

Complete  playback  tyttem.  The  right-hand 
rack  containt  calibration  otciliotort  and 
attocioted  tett  equipment.  The  center  rack 
mountt  the  recorder  and  power  tuppliet. 
The  left  rock  mountt  the  primary  playback 
electronic  equipment 
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Waveform  A  shows  dofa  sampler  output  with  linear  frequency  change  from  2S0  to  500  cps.  Swoop  rote  is  SOO  millisecs  per  dhr. 
Wuveform  B  shows  step  function  frequency  change  from  250  to  500  cps  at  sweep  rate  of  2  millisecs  per  div.  Waveform  C  shews  data 
sampler  output  with  step  function  from  250  to  500  cps  followed  by  linear  change  back  to  base  line.  Waveforms  D,  t  and  f  show  cem> 
pensated  output  of  complex  tape  recorded  signal  from  the  playback  system 

For  Data  Reduction 


square-wave  output  from  the  chan¬ 
nel  amplifier-clipper  is  applied  to 
the  input  terminal.  The  amplitude 
should  be  at  least  15  v.  The  positive 
differentiated  pulse  triggers  the 
biased  trigger  stage  V,,,.  The  out¬ 
put  winding  of  pulse  transformer 
Tt  is  polarized  so  that  the  initial 
output  pulse  will  be  positive.  This 
pulse  is  directly  coupled  to  the 
cathode  of  V,,  and  the  grid  of  F,*, 
the  sampler  stage.  The  voltage  on 
C,  is  sampled  at  that  instant  and 
appears  across  the  sampling  ca¬ 
pacitor  C,  and  the  input  to  cathode 
follower  Vm. 


Tube  V,,  is  normally  cut  off  by 
the  —  28-v  bias  so  that  the  initial 
positive  pulse  to  its  cathode  has  no 
effect.  The  pulse  excursion  is 
damped  by  resistor  R„  but  only 
sufficiently  to  prevent  another  posi¬ 
tive  excursion.  Capacitor  C,  dis¬ 
charges  almost  completely  through 
V,t  when  it  is  triggered  by  the 
negative  pulse  excursion. 

Sampled  capacitor  C,  is  continu¬ 
ally  charging  at  a  constant  rate 
through  V,4.  After  discharge 
through  Vtg,  there  is  no  load 
and  the  voltage  across  capacitor 
C,  increases  linearly  with  time 


until  the  cycle  repeats  itself. 

The  voltage  across  sampled  ca¬ 
pacitor  C,  is  a  sawtooth  with  linear 
rise  time  as  shown  in  Fig.  4.  The 
voltage  across  sampling  capacitor 
C,  is  always  the  peak  voltage  that 
sampled  capacitor  C,  reached  before 
discharge.  This  peak  voltage  is 
held  until  sampled  capacitor  Ci  volt¬ 
age  rises  above  it  or  until  a  new 
sampling  pulse  arrives.  Actually, 
sampling  capacitor  C,  voltage  does 
change  somewhat  during  the  period 
depending  on  whether  the  grid  of 
cathode  follower  emits  or  re¬ 
ceives  electrons  within  tube.  With 


FIG.  2— Batk  (ampkr  circuit 
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most  tubes,  and  a  fairly  high  cath¬ 
ode  impedance,  the  sampling  volt¬ 
age  is  constant  during  the  time 
period  associated  with  this  unit. 

The  result  is  a  reference  dis¬ 
criminator  that  at  any  instant  pro¬ 
vides  a  voltage  output  proportional 
to  the  period  of  the  preceeding 
cycle. 

The  reference  sampler  voltage 
output  is  E,  =  nirT,  -|-  E,’,  where 
rttr  is  the  slope  or  gain  factor,  T,  is 
the  period  of  the  reference  carrier, 
and  E.  is  the  voltage  intercept.  The 
usual  data  instrumentation  dis¬ 
criminator  provides  an  output  pro¬ 
portional  to  frequency  by  averaging 
the  block  area  of  a  one  shot  multi¬ 
vibrator  and  removing  the  carrier 


components  with  a  filter.  When 
El  =  maximum  positive  amplitude, 
E,  =  maximum  negative  ampli¬ 
tude,  f,  =  duration  of  square  wave, 
and  ti  =  time  for  one  cycle,  then 
output  voltage  E4  is: 

r>  _  (El  —  Ej)ti 

Cjd  * - - - 

Suppose  El  =  E,  from  the  refer¬ 
ence  sampler.  This  may  be  accom¬ 
plished  by  clipping  the  one-shot 
multivibrator  output  voltage  with 
the  sampler  output  voltage.  When 
E~  and  f,  are  constant 

Ed  -  1^^-^  +  e)^  - 

Ed  -  -I-  EJiSd  -  E^iJd 

When  E,  is  set  equal  to  E.,  f, 
equals  \/t„  and  ft  equals  l/f<:  that 
is,  if  the  intercepts  of  the  two  dis¬ 
criminators  are  set  equal,  the  con¬ 
dition  for  perfect  compensation  is 
derived.  The  equation  Et  —  m.tifj  f, 
indicates  that  compensation  is  in¬ 
dependent  of  the  gain  of  either 
discriminator  or  the  carrier  fre¬ 
quency  for  either  channel.  Instead 
of  El,  ti  may  be  made  the  variable 
controlled  by  the  reference  sampler 
with  similar  results. 

These  simplified  equations  ignore 
delays  introduced  in  the  electronics 
such  as  the  one  period  delay  of  the 
sampler.  Other  factors  such  as  head 
alignment  tend  to  reduce  the  effec¬ 


FIG.  S— Schamalic  of  data  sampler  shawing  hyperbola  generator  network 


tive  compensation,  particularly  at 
higher  frequencies.  The  degree  of 
compensation  is  dependent  on  the 
discriminator  linearity,  the  output 
filter  characteristics,  and  the  wow 
and  flutter  amplitude  already  pres¬ 
ent.  Both  systems  have  been  built 
and  perform  as  predicted  although 
the  system  varying  t,  is  somewhat 
more  complex.  Noise  due  to  wow 
and  flutter  can  be  reduced  by  a 
factor  of  5:1  up  to  much  higher 
values. 


Data  Sampler 

The  diagram  of  a  data  discrim¬ 
inator  that  incorporates  the  sam¬ 
pling  technique  is  shown  in  Fig.  5. 
The  first  stage,  V,^,  of  the  data 
sampler  and  the  reference  sampler 
are  identical.  The  positive  pulse 
operates  sampling  stage  V»t.  Be¬ 
cause  sampling  is  done  on  a  decay¬ 
ing  voltage  waveform,  the  position 
of  the  sampled  and  sampling  ca¬ 
pacitors  are  reversed  with  respect 
to  the  sampling  tube  elements.  As 
the  smaller  capacitor  is  now  in  the 
cathode  it  is  necessary  to  introduce 
a  resistance  in  series  with  the  grid 
pulsing  line  to  limit  grid  current. 
If  this  is  not  done,  the  sampling 
capacitor  voltage  waveform  is  dis¬ 
torted. 

Tubes  V,B  and  Vn  constitute  a 
one-shot  multivibrator.  It  is  fired 
by  the  negative  excursion  from  V,^. 
The  output  of  the  multivibrator  is 
clipped  by  the  reference  sampler 
output.  Tube  V-jB  is  a  cathode  fol¬ 
lower  with  an  unusual  network  for 
the  cathode  impedance.  The  pur¬ 
pose  of  the  network  is  to  actually 
create  the  curve  for  the  average 
area  of  the  voltage  block  at  any 
time  during  the  data  period  for  a 
given  blockwidth.  The  blockwidth 
used  here  is  about  1.4  milliseconds. 
The  equation  for  the  curve  is  a 
hyperbola. 

The  curve  is  pieced  together  with 
normal  exponential  decay  rates 
changed  abruptly  at  voltage  ratios 
determined  by  the  cathode  resist¬ 
ance  divider.  The  voltage  across  the 
effective  capacitance  of  the  network 
is  sampled  at  the  end  of  the  data 
period.  The  sampler  output  voltage 
is  supplied  to  output  cathode  fol¬ 
lower  F,*.  The  cathode  load  resistor 
is  tapped  to  furnish  an  output  volt¬ 
age  near  zero  for  data  carriers  en¬ 
countered  in  the  playback. 
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Report  from  IBM 


<4 


Yorktown  Research  Center,  New  York 


OPTIMUM  COMPUTER  DESIGN  FROM  SYMBOLIC  LOGIC 


Symbolic  logic  sets  up  special  languages  in  which  prob¬ 
lems  of  inference  and  definition  are  dealt  with  rigor¬ 
ously.  At  the  Poughkeepsie  Laboratory  of  the  IBM 
Yorktown  Research  Center,  a  group  of  research  workers 
is  making  a  general  study  of  the  application  of  symbolic 
logic  to  computer  design.  This  work  is  yielding  impor¬ 
tant  results  of  both  practical  and  theoretical  interests. 

Let  us  assume  that  computers  are  made  up  of  many 
input-output  devices  hooked  together  in  various  se¬ 
quences.  Because  these  devices  can  be  neatly  correlated 
with  a  special  class  of  logical  functions,  they  may  be 
thought  of  as  logical  boxes.  Two  chief  problems  have 
been  posed  by  me  IBM  research  group:  (1)  Which 
selections  of  logical  boxes  will  best  serve  the  needs  of 
design,  and  (2)  How  are  the  boxes  to  be  put  together 
most  effectively  in  given  cases?  An  impressive  body  of 


answers  is  being  gathered  to  each  question.  These  are 
often  possible  just  because  an  ei^ineering  problem  has 
been  reduced  to  a  logical  one.  Inis  reduction  provides 
new  design  techniques  in  which  computers  are  used  as 
more  effective  aids.  For  example,  suppose  we  wish  to 
know  which  five-input,  one-output  device  is  Igicall^  most 
efficient.  There  are  billions  of  alternatives,  but  a  direaed 
computer  search  can  be  set  up  so  that  the  answer  is  ob¬ 
tained  in  a  short  time  merely  ny  scanning  a  small  pax.t  of 
these. 

The  application  of  symbolic  logic  to  machine  design 
poses  many  challenging  questions,  some  of  great  theo¬ 
retical  interest,  others  more  specific  within  important 
practical  consequences.  Logic  has  had  a  marked  effect 
upon  the  design  of  electronic  computers  but  should  play 
an  even  greater  role  in  the  future. 


IBM  RESEARCH 


Investigate  the  many  career  opportunities  available  in  exciting  new  fields  at  IBM. 

International  Business  Machines  Corporation,  Dept,  sstoi,  590  Madison  Avenue,  New  York  22,  New  York 
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Yoke  Performance  Chart 

Nomograph  aids  precision  deflection  yoke  design  by  predicting  perform¬ 
ance  in  terms  of  sensitivity  and  settling  or  response  time  if  values  of  tube 
accelerating  voltage  and  coil  inductance  are  known 


By  W.  W.  H.  CLARKE  and  T.  A.  RILEY,  Cossor  (Canada)  Ltd.,  Halifax,  Nova  Beotia,  Canada 
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FIG.  1— Deflection  yoke  performance  nomograph 
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The  classical  deflection- 
yoke  formula  is  based  on  a 
model  deflection  field  bounded  by 
two  planes  perpendicular  to  the 
tube  axis,  between  which  parallel 
magnetic  fields  X  and  Y  may  be 
excited  in  proportion  to  applied 
currents.  The  deflection  for  the 
flat-faeed  tube  is  z  =  Ci  tan 
(sin'*  Ct  ir),  where  x  is  the  de¬ 
flection  end  Cl  and  C,  are  con¬ 
stants. 

This  nonlinear,  characteristic 
for  the  two  axes  leads  to  the  well- 
known  pincushion  effect.  The 
basis  of  yoke  design  methods 
used  by  the  authors  is  mainly 
empirical,  using  a  knowledge 
of  the  degree  of  pincushion 
effect  usually  enqountered  in 
yokes  wjth  parallel  fields  in  their 
center  planes  and  the  effects  on 
geometry  of  small  perturbations 
of  the  winding  distribution.  Core 
materials  are  similar  to  those 
described  in  (Electronics,  p  59, 
Mar.  20,  1959). 

The  nomograph  of  Fig.  1  is 
based  on  relationships  which 
specify  performance  in  terms  of 
response  time  and  sensitivity. 
This  is  given  by  ^  =  KJ^/L/E^ 
=  Kt^L,  where  0  is  the  deflection 
in  deg,  I  is  the  whole-axis  cur¬ 
rent  in  ma,  L  is  the  whole  axis 
inductance  in  henries,  E,  is  the 
accelerating  voltage  in  kv,  X,  is 
a  constant  depending  on  core  ma¬ 
terial  and  equal  to  the  time  in 
lAsec  to  99.9  percent  settling 
(critically  damped),  and  K,  is 
also  a  constant  depending  on 
core  material  and  yoke  capaci¬ 
tance.  Typical  values  of  /T,  and 


Kt  are  shown  in  Table  I. 

Y oke  performance  may  be  pre¬ 
dicted  with  reasonable  accuracy 
by  use  of  Fig.  1  which  is  based 
on  values  for  X,  and  of  3  and 
120,  respectively.  Thus,  in  the 

Table  I— Values  of  Kj  and  K:> 


example  shown,  a  yoke  with  an 
inductance  of  100  mh  used  in 
conjunction  with  an  accelerating 
voltage  of  20  kv  will  have  a  sensi¬ 
tivity  of  0.23  deg/ma  and  a 
settling  time  of  38  fisec. 


K. 

K, 


Muni«‘lal 


3.12 

120 


Forritf 


2  88 
120 


C'^tHraiiite 


2.63 

112 


Nonmagnetic 


1.93 

97 
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Tung-Sol  moves  ahead ! 

INow 


Once  again  Tung-Sol  shows  the  way.  Now,  for  the 
first  time,  Tung-Sol  brings  designers  high-power 
germanium  transistors  with  quality  benefits  of  the 
advanced  cold-weld  seal. 

The  new  Tung-Sol  types  feature  a  stud-mounted 
package  and  maximum  collector  current  of  13 
amps.  Military  environmental  tests  combine  with 
the  radioactive  gas  leak  detection  test  to  assure 
maximum  reliability. 


Improved  cold-weld  seal 
gives  new  Tung-Sol 
high-power  transistors 
three-way  quality  boost 


Technological  advancements  such  as  this  keep 
Tung-Sol  ahead  of  the  field.  For  full  data  on  the 
new  high-power  switching  transistors  ...  to  meet 
any  need  with  the  latest  in  transistor  design  and 
efficiency,  contact:  Semiconductor  Division, 
Tung-Sol  Electric  Inc.,  Newark  4,  New  Jersey. 


TUN6-S01 


#  True  hermetic,  copper-to- 
copper  seal  improves  transistor 
thermal  characteristics. 


#  Elimination  of  heat-damage, 
heat-caused  moisture  and  “splash” 
increase  reliability. 


#  Vacuum-tight,  moisture-proof 
cold-weld  seal  lasts  even  through 
“breathing”  over  long  life  operation. 


Photomicrograph  (4IiX)  ahowt  oirc.ad  aroa 
of  oroat  aaetlon  of  Tung-Sol  high-pqwar 
garmanium  tranaistor  oold-wald  aaal.  Not# 
abaanoe  of  aaam,  indicating  actual  Intagra- 
tion  of  ooppar  inolaculaa  and  a  trua,  har- 
matlo,  coppar-to-coppar  aaal. 


Higb.  power  trccnsistors 
witb  new  cold-weld  secxl 
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RESEARCH  AND  DEVELOPMENT 


Satellite  to  Study  Ultraviolet 


Electronic  techniques  play  a  de¬ 
cisive  role  in  plans  disclosed  this 
week  for  ultraviolet  mapping  of  tiie 
entire  celestial  sphere  by  an  astro¬ 
nomical  telescope  in  space. 

The  project  conceived  by  the 
Smithsonian  Astrophysical  Obser¬ 
vatory,  Cambridge,  Mass.,  is  part 
of  NASA  $100  million  program  for 
launching  six  satellites. 

The  scientists  say  a  space  tele¬ 
scope  in  a  one-ton  satellite  of  nearly 
spherical  configuration  will  be 
launched  into  an  orbit  with  a  mean 
altitude  of  1,000  miles  in  two  to 
three  years.  A  one-million  pound 
thrust  rocket  engine  now  on  the 
drawing  boards  will  be  used.  Con¬ 
tracts  have  been  let  for  shelf  items. 

Spectral  Region 

Televising  data  back  to  the  earth, 
the  space  telescope  will  open  up  a 
hitherto  inaccessible  spectral  re¬ 
gion  in  the  ultraviolet  range  below 
3,000  A.  Present  spectroscopic 
studies  of  electromagnetic  radia¬ 
tion  from  the  sun’s  surface  and  sur¬ 
rounding  gaseous  envelope  are  lim¬ 
ited  to  the  small  fraction  of  the 
emitted  spectrum  that  the  earth’s 
atmosphere  allows  to  pass. 

A  rather  conventional  optical  sys¬ 
tem  will  be  u.sed,  and  the  tv  image 
tube  will  be  placed  at  prime  focus. 
After  exploring  the  best  features 


of  vidicon  and  orthicon  tubes, 
Smithsonian  scientists  decided  on 
a  new  tube,  now  under  develop¬ 
ment,  with  good  characteristics  of 
both  types. 

The  image  tube  determines  the 
resolving  power,  sensitivity,  spec¬ 
tral  response,  stabilization  require¬ 
ments  and  power  requirements  of 
the  satellite  system.  Spectral  re¬ 
sponse  and  sensitivity  are  ultimate 
determining  factors.  The  tube  must 
have  zero  response  at  wavelengths 
longer  than  3,000  A  and  be  able  to 
detect  a  star  that  delivers  as  little 
as  10  ”  watts  of  power  to  a  photo- 
.sensitive  surface. 

The  tv  picture  channel  will  be  the 
primary  telemetry  channel,  and  sev¬ 
eral  secondary  channels  will  inform 
the  ground  station  of  operation  of 
satellite  components.  The  shortest 
frame  time  that  can  be  tolerated  is 
one  sec.  The  telemetry  system  will 
require  bandwidth  of  250  kc  if  ulti¬ 
mate  resolving  power  of  the  image 
tube  is  to  be  realized.  Radiated 
power  will  be  about  0.5  watt.  Most 
satellite  functions  will  be  control- 
able  from  the  ground,  so  exposure 
time  can  be  increa.sed  and  band¬ 
width  decreased  if  necessary. 

Sola  I*  energy  can  not  be  relied 
upon  completely  for  power.  More 
than  half  the  energy  must  be  ob¬ 
tained  from  batteries. 


Machine  Translates  to  Japanese 


Pr*t*typ«  trcinsUtinf  machina  with  mamory  capacity  of  2,t00  wordt  trantlatai  simpla 
Englith  tantancat  to  Japanata.  Capacity  of  10,000  words  it  plannod  by  the  and  af  this 
year.  Syttom,  dovelapad  by  Electric  Technological  Laboratory  in  Japan,  uses  tope 
raadar,  logic  circuits,  memory  unit  and  printer 


The  .satellite  will  be  as  simple  as 
possible.  The  ground  equipment  will 
be  complex,  including  high-sensi¬ 
tivity  receiver-antenna  combina¬ 
tions,  and  a  computation  and  analy¬ 
sis  center.  Two  ground  stations 
will  be  used,  one  on  each  U.  S. 
coast,  at  sites  with  clear  horizons 
and  low  r-f  interference  levels. 

Control  Room 

In  the  control  room,  incoming 
information  will  be  displayed  on  tv 
monitors,  scopes  and  meters.  Sig¬ 
nals  from  the  station  will  control 
orientation  of  the  satellite  tele¬ 
scope,  positioning  of  a  filter  wheel 
and  mirror  cover,  and  mode  of 
operation  of  tv  camera  and  trans¬ 
mitter. 

The  ground  station  will  receive 
data  that  includes  outputs  of  the 
sun  sensor  and  sun  seekers,  posi¬ 
tions  of  various  moving  parts  in  the 
telescope  and  the  tv  signal.  Tape 
recorders  will  keep  complete  rec¬ 
ords  for  later  automatic  analysis. 
Image  tube  scanning  will  be  con¬ 
trolled  from  the  ground,  so  the 
operator  will  be  able  to  adjust  syn¬ 
chronization  and  will  not  be  re¬ 
quired  to  rely  on  proper  operation 
of  automatic  synchronizing  circuits. 


Fast  WWV  Check  of 
Frequency  Standard 

By  JOSEPH  F.  BRUMBACH, 

Principal  Electronics  Enffineer, 

Union  Thermoelectric  Corp.,  Evanston,  Ill. 

Accurate  check  of  a  local  fre¬ 
quency  standard  can  be  made 
quickly  and  easily.  The  arrange¬ 
ment  provides  a  direct  r-f  beat  for 
comparison  with  WWV. 

Usual  method  for  making  such 
checks  is  to  observe  a  clock  run 
by  a  standard  and  check  against 
WWV.  For  accuracy  of  one  part  in 
10",  the  clock  must  run  continuously 
for  two  months.  In  practice,  the 
clock  often  stops.  Also,  short-term 
frequency  variations  of  several 
parts  in  10’  are  not  observable. 

Attempts  were  made  to  compare 
two  local  fy^uoncy  standards. 
However,  diaeTdpancy  between  the 
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HIGH  RESOLUTION  CATHODE-RAY  TUBES 
from 

CATHODE-RAY  TUBE  ENGINEERING  DEPARTMENT 

A  family  of  cathode-ray  tubes,  practical  to  operate, 
low  in  price  and  consistently  able  to  produce  a  spot 
size  of  less  than  .001"  are  now  available 
in  3-,  5-  and  7-inch  diameter  tubes. 


from 


PHOSPHOR  RESEARCH  AND  DEVELOPMENT  ENGINEERING 


An  extremely  fine  grain  phosphor  screen  capable 
of  resolving  a  .001"  spot  with  minimum  conical  dispersion, 
and  electrically  stable  has  been  created  to  take 
advantage  of  new  Du  Mont  electron  gun  design. 


...These  are  just  a  few  of  many  new  Du  Mont  developments,. 
Tell  us  your  specific  tube  requirements... 


ULTRA-FINE  GRAIN  SCREEN 


euMimt 


photoelectronics 

.H.USI«„L  TU«  sues,  UlEN  ..  DU  MONT  U.OSATO.IES,  m  N.,  ,„„l  ® 
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two  reached  several  parts  in  10", 
and  it  was  impossible  to  determine 
which  standard  was  correct. 


Circuit  Arrangement 

The  arrangement  shown  in  Fig. 
1  requires  that  two  receivers  be 
connected  to  one  antenna.  With  a 
meter  connected  between  the  sec¬ 
ond  detectors,  no  change  in  indica¬ 
tion  results  from  fading. 


LOCAL  STANDARD 
AT  ZERO  DEGREES 


RECEIVER  I 


DETECTOR 

LOAD 


RECORDING  VOLTMETER 


LOCAL  STANDARD 
AT  180  DEGREES 


RECEIVER  2 


DETECTOR 

LOAD 


FIG.  1— Using  two  roceivers  to  recoivo 
WWV  from  tho  some  antenna  and  inject¬ 
ing  the  standard  frequency  in  opposite 
phase  te  each  receiver  provides  indications 
not  affected  by  fading 


Microwave  Associates  -  developers  of  the  famous  low  noise 
“E"  series  silicon  diodes  -  now  brings  you 


A  local  standard  loosely  coupled 
into  one  of  the  receivers  at  point 
A  will  result  in  a  beat  note.  By 
coupling  the  standard  to  point  B 
out  of  phase  with  point  A,  the  beat 
indication  is  doubled  in  amplitude. 

The  same  result  may  be  obtained 
with  one  receiver,  as  shown  in  Fig. 
2.  Essential  requirements  are  a 
source  of  the  standard  frequency 
at  zero  and  180  degrees  and  storage 
capacitors  C,  and  C„  across  which 
the  meter  is  connected.  Also,  a 
switch  (12AU7)  is  needed  to  con¬ 
nect  alternately  the  zero-degree  sig¬ 
nal  to  the  antenna  simultaneously 
with  detector  output  to  C,  and  the 
180-degree  signal  to  the  antenna 
simultaneously  with  detector  output 
to  C,.  The  tube  acts  as  two  grid- 
controlled  diodes,  and  switching 
voltage  is  obtained  from  a  60-cps 
transformer. 

Doppler  error  is  minimized  by  an 
averaging  process  whereby  hourly 
3-minute  readings  are  a.ve:aged  for 
an  8-hour  period.  Typical  hourly 
and  daily  averages  range  between 
0.54  and  3.18  parts  in  10",  with  an 


with  noise  figure  improvement  of: 


Simple  substitution  of  these  new  coaxial 
diodes  for  existing  types  should  improve 
your  overall  receiver  noise  figures  as 
shown.  No  holder  or  IF  amplifier  redesign 
is  required  to  realize  system  improvements 
with  these  improved  versions  of  the 
standard  coaxial  mixer  diodes. 


Microwave  Associates  is  now  delivering 
these  diodes  as  well  as  the  new  tri  polar 
types.  Typical  of  these  breadboard  types  is 
the  IN630  which  covers  the  frequency 
range  of  1  KMC  to  12.4  KMC. 


Our  factory  or  the  sales  representative 
nearest  you  will  gladly  handle  your  specific 
requests  by  wire,  phone,  or  mail. 

VImU  Vt  at  BiMUhi  330I-:303 
Th€  Rmdio  Enfim^ring  Shosg 


BURLINGTON,  MASSACHUSETTS  •  BRowning  2-3000 
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averasre  of  1.51  x  lO"*. 

Low  morning  readings  and  high 
evening  readings  are  typical  and 
reflect  the  movement  of  the  Heavi¬ 
side  layer  with  sunrise  and  sunset. 

All  data  was  collected  while  re¬ 
ceiving  WWV  on  15  me.  To  main¬ 
tain  an  accurate  check  on  a  fre¬ 
quency  standard,  it  is  recommended 
that  the  standard  be  offset  about 
2  parts  in  10"  (18  beats  per  minute 
at  15  me).  All  beat  frequencies 
monitored  should  be  on  one  side  of 
the  WWV  frequency  to  avoid  error. 


FIG.  3— SampI*  recordings  of  WWV  boot 
against  local  froguoncy  standard 

We  monitor  only  during  day¬ 
light,  as  the  most  unstable  Doppler 
shifts  occur  at  night.  When  setting 
a  frequency  standard,  the  beat  note 
obtained  between  11  AM  and  1  PM 
will  be  the  most  accurate. 

This  work  was  done  under  U.  S. 
Army  Signal  Supply  Agency  con¬ 
tract  DA36-039-SC-71061. 


MARCONI’S 

SPEED  SSB  CHECKS 

HF  SPECTRUM  ANALYZER 

Type  OA  1094 


The  Marconi  OA  1094  Analyzer 
gives  an  inunediate  panoramic  dis¬ 
play  of  the  frequency  spectra  of 
signals  in  the  band  3  to  30  me.  It 
brings  speed  and  convenience  to  the 
alignment  of  SSB  communication 
transmitters  and  drives.  Intermod¬ 
ulation  distortion,  hum  level  and 
carrier  compression,  the  bandwidth 
of  FSK  and  on/off  keyed  signals — 
these  can  all  be  seen  at  a  glance  and 
evaluated  directly  against  the  CRT 
graticule.  A  crystal-controlled  first 
local  oscillator  insures  a  drift-free 
display  at  sweep  widths  as  low  as 
100  cps.  Highly-selective  IF  crystal 
Alters  provide  60  db  discrimination 
between  components  as  little  as 
60  cps  apart.  Please  send  for  leaflet 
B8S  r/a. 

ABRIDGED  SPECIFICATION 


Basic  Frequency  Range :  3  to  30  me :  optional  LP 
Extension  Unit  for  0  to  3  me. 

Sweep  Width  :  Continuously  variable  up  to  30  kc. 
Sweep  Duration  :  0.1  to  30  sec  in  6  steps. 

Amplitude  Measurement  Range :  0  to  — 30  db  and 
— 30  to  — 60  db  relative  to  reference  signal. 

IF  Bandwidths  :  6,  30,  and  1  SO  cps. 

CRT :  6-inch  diameter  with  long-persistence  phosphor. 


MARCONI 

INSTRUMENTS 


Designed  and  developed  by 
communication  engineers  of  the 
British  General  Post  Office  for 
use  at  their  HF  point-to-point 
transmitter  stations,  the  OA  1094 
is  manufactured  by  Marconi 
Instruments  under  C PO  authority. 


III  CEDAR  LANB 
ENGLEWOOD 
NEW  JERSEY 
Td:  LOwdi  7-0607 


Canada :  Canadian  Marconi  Co.  Marconi  Building,  2442  Trenton  Ave.  Montreal  16. 


MARCONI  INSTRUMENTS  UIHITEO  •  ST.  ALBANS 


HERTFORDSHIRE  •  INOLAND 
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COMPONENTS  ANO  MATERIALS 


Dual  Input  Rotary  Computing  Element 


Solution  of  three-dimensional 
equations  is  possible  with  a  new, 
single  component  known  as  the 
Rodiac — a  rotary  dual  input  ana¬ 
log  computing  element.  Developed 
by  and  available  from  Trio  Labora¬ 
tories,  Inc.,  the  new  unit  is  intended 
for  use  in  analog  computers  solving 
the  equation:  z  =  f  (x,  y). 

Construction 

Two  shafts  protrude  from  the 
housing  of  the  Rodiac.  These  are 
the  inputs  to  the  unit  and  may  be 
controlled  completely  independ¬ 
ently.  Electrical  output  may  be  any 
arbitrary  function  of  the  two  me¬ 
chanical  inputs.  In  the  equation 
mentioned  previously,  z  is  the  elec¬ 
trical  output  and  x  and  y  are  the 
independent  mechanical  inputs. 

Heart  of  the  element  is  a  po¬ 
tential  cylinder  the  flat  surface  of 
which  contains  the  potential  plane 
over  which  a  pickolf  element 
travels.  Either  an  a-c  or  d-c  refer¬ 
ence  voltage  is  applied  to  the  two 
end  terminals.  The  device  then  dis¬ 
tributes  this  applied  potential  over 
the  plane  surface  in  a  manner 
determined  by  the  given  function. 

The  two  mechanical  inputs  serve 
to  position  the  brush  relative  to  the 
potential  surface.  They  thereby 
provide  a  voltage  at  the  pickoff  that 
is  a  function  of  the  two  independent 
variables.  This  voltage  is  made 
available  directly  at  the  third  ter¬ 
minal.  It  may  be  measured  with  re- 


Unit  thewn  ho*  3-!n.  diom  and  It  1-7/16- 
in.  d«*p.  Waight  is  Uss  than  7  oi  and 
•ach  shaft  is  VilHn.  diam  and  can  be 
braught  out  from  either  or  both  sides  of 
the  housing 


spect  to  either  end  of  the  reference 
signal. 

Mathematical,  chemical  and  elec¬ 
trical  efforts  have  been  combined  to 
develop  the  technique  of  distribut¬ 
ing  the  potential  field  and  enable 
the  pickoff  to  transmit  the  output 
voltage  accurately  and  reliably. 
Basically,  the  potential  field  is 
established  by  a  series  of  equipo- 
tential  lines  properly  spaced  and 
aligned  to  obtain  maximum  ac¬ 
curacy  and  compatability  with  the 
pickoff  element  motion.  These  lines 
are  connected  electrically  by  resis¬ 
tive  coatings.  Each  line  is  held  at 


FIG.  1 — Rodiac  as  a  truo-anglo-of-attack 
computer 


its  fixed  voltage  by  a  chain  of 
miniature  precision  resistors 
•soldered  on  a  prinfed-circuit  board 
and  cast  in  epoxy  compound  to  as¬ 
sure  maximum  stability  and  re¬ 
liability. 

The  potential  cylinder  is  housed 
in  a  standard  potentiometer  case. 
Servo-type  mounting  is  provided  al¬ 
though  other  methods  are  possible. 

Previous  Techniques 

Usual  techniques  call  for  solving 
the  equation  z  =  f  ix,  y)  in  one  of 
two  ways.  First,  a  mechanical 
three-dimensional  cam  plus  its  fol¬ 
lower  arm,  linkages  and  electrical 
transducer  or  synchro  may  be  used. 


This  method  has  the  limitations  of 
excess  size  and  weight,  decreased 
accuracy  in  regions  of  high  slope 
and  complex  mechanical  design. 

The  second  approach  involves 
use  of  a  series  of  potentiometers. 
This  method  is  applicable  only  if 
the  arbitrary  function  of  x  and  y 
can  be  expressed  in  a  rapidly-con- 
verging  mathematical  series  of 
terms  added  together  to  obtain  the 
value  of  z.  If  the  series  does  not 
converge  rapidly  enough,  required 
accuracy  cannot  be  obtained  with 
reasonable  package  sizes. 

Applications 

The  new  unit  is  useful,  as  stated 
previously,  in  any  computer  opera¬ 
tion  in  which  a  single-valued  elec¬ 
trical  output  must  be  obtained  as  a 
predetermined  function  of  two  in¬ 
puts.  As  an  example,  consider  the 
case  of  a  navigational  computer. 

A  potential  cylinder  can  be  de¬ 
signed  which  will  store  the  in¬ 
formation  representing  the  mag¬ 
netic  variation  of  the  earth’s  field. 
The  two  shaft  inputs  are  positioned 
for  latitude  and  longitude  respec¬ 
tively.  By  rotating  the  center  shaft 
to  an  angle  representing  longitude 
and  the  outside  shaft  to  the  latitude 
position  of  the  point  in  question  on 
the  earth’s  surface,  the  voltage  out¬ 
put  represents  the  value  of  the  mag¬ 
netic  variations. 

As  a  true-angle-of-attack  com¬ 
puter,  the  Rodiac  can  be  useful. 
Angular  positions  of  angle-of-at- 
tack  vanes  deviate  from  their  true 
positions  in  an  empirical  relation¬ 
ship  functionally  dependent  on 
Mach  number.  When  this  data  has 
been  determined  for  a  particular 
aircraft  model,  information  is  fixed 
by  a  potential  cylinder.  If  one  shaft 
is  positioned  by  the  angle-of-attack 
vane  and  the  second  shaft  rotated 
by  the  Mach  number  computer,  the 
electrical  output  will  be  propor¬ 
tional  to  true  angle  of  attack  as 
shown  in  Fig.  1. 

Excitation  voltage  applied  to  the 
end  terminals  may  be  used  to 
modify  the  output  level  in  accord¬ 
ance  with  any  desired  function  re¬ 
sulting  in  solution  of  the  equation 
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GENERAL  INSTRUMENT  SEMICONDU 


CTOR  DIVISION 


Germanium 


will  fill  every 

circuit  requirement 


...a  full  range  of 

standard  EIA  types  as  well  as 
_ P  special  DR  types 


HIQH  TCMFtllATUIIE  TYPE* 
1N19E*  1N277 


HISH  CONDUCTANCE  TYPES 
IN270  1N281 


1N276*  1N191  1NI92 

QENERAL  PURPOSE  TYPES 
1NS7A  1N97A  1N117A 

1N68A  1N9SA  1N118A 

1N89  1N99A  tN12SA* 

1N90  INIOOA  1N127A* 

1N95  INllSA  1N128* 

1N96  1N19S 

•JAN  typm 


They’re  designed  for  long  life  and  extreme' reliability 
—  and  manufactured  under  Radio  Receptor's  unique  | 
gold  bonding  process  which  assures  dependable  high  forward 
conductance  without  sacrificing  desirable  low  reverse 
leakage 

The  listed  diodes  are  only  a  fraction  of  the  line. 

Radio  Receptor  DR  types  as  developed  by  General  Instrument 
Corporation  have  in  most  cases  characteristics  far  in 
excess  of  any  of  the  standard  types.  And  all  th^se 
germanium  diodes  are  available  in  volume  quantities  for 
immediate  delivery.  Write  us  for  full  information. 


Semiconductor  Dn 


GENERAL  INSTRUMENT  CORPORATION 

65  Gouverneur  Street.  Newark  4,  N  J 


GENERAL  Instrument  corporation  includes  r  w  sickles  Division 

AUTOMATIC  MAMUrACTURING  DIVISION  RADIO  RECEPTOR  COMPANY  INC 
AND  MICAMDLO  ELECTRONICS  MANUFACTURING  CORPORATION  (I  SUBSIDl  ARlE  S  • 

Ekur  "tv  K‘.II!n"r..'’iV:  "iiJr‘'''Ntl‘"^  Ik  4:, '  "h*';'  Kk-Tr.«i.  «up..i, .  i>.,  An,,!,.,  v.hd 
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z  z=  V  f  (x,  y)  where  v  is  the  exci¬ 
tation  voltage. 

Advantages 

In  airborne  applications,  applica¬ 
tion  of  the  Rodiac  gives  savings  in 
size  and  weight.  It  is  possible  for 
two  entire  servo  loops  including  a 
separate  package  for  a  three-dimen¬ 
sional  cam  to  be  eliminated  com¬ 
pletely  since  many  packaging  tech¬ 
niques  demand  repeated  systems  to 
position  each  cam  element.  Also, 
the  new  unit  is  economical  because 
of  its  basically  simple  design. 


Servo-Setting 
Potentiometer  Module 


Manual  adjustment  of  ten-turn 
potentiometers  for  coefficient  entry 
into  analog  computer  setups  is  time 
consuming,  costly  and  often  a 
source  of  error.  Servo  systems  have 
been  developed  to  speed  up  the  proc¬ 
ess  of  coefficient  entry  but,  without 
exception,  the  systems  have  suffered 
from  mechanical  inaccuracies  in¬ 
troduced  by  clutches  or  other  forn\s 
of  mechanical  switching.  Also,  the 
mass  of  ponderous  mechanical  sys¬ 
tems  made  it  difficult  if  not  impos¬ 
sible  to  produce  a  tight,  accurate 
servo  loop.  Pushbutton  switches 
used  to  establish  voltages  in  the 
reference  divider  and  address 
matrix,  proved  cumbersome  and  tir¬ 
ing  for  the  operator. 

To  overcome  these  ‘deficiencies, 
Colorado  Research  Corp.  has  de¬ 
signed  a  unique  system  for  servo¬ 
setting  potentiometers.  Each  po¬ 
tentiometer  is  driven  by  its  own 
individual  d-c  motor.  Coupling  of 
the  motor  to  the  potentiometer  shaft 
is  through  a  reliable  friction  drive 
that  eliminates  clutching  problems 
entirely. 


reduce 


Avoid  excessive  relay  costs 
needless  relay  space  requirements . . .  simplify  installation  and  get  better  per¬ 
formance  with  relays  by  Comar,  custom-made  to  your  specifications.  All 
types  are  available  with  any  combination  of  switches,  contact  materials,  coils, 
leads  and  mountings  required.  Complete  engineering,  manufacturing  and 
sealing  facilities  are  all  combined  in  one  large,  modern  plant  to  reduce  your 
costs  and  speed  delivery.  Write  for  complete  information  today. 


fVrife  for  your  new  free  Comar  catalog 


H1IjH3CTR.IO  COMI’ANY 
3340  ADDISON  ST..  CHICAGO  18.  ILL. 
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The  motors  are  high-precision 
ball-bearing  units.  Because  there 
are  no  mechanical  coupling  elements 
to  drive,  the  torque  requirements  of 
the  system  are  low,  resulting  in  a 
servo  loop  that  is  fast  and  accurate. 

Five  potentiometers  with  their 
drive  motors  are  assembled  in  a 
module  that  rack  mounts  as  a  front- 
access  plug-in  unit.  The  pot 
modules  have  been  engineered  and 
designed  to  provide  complete  acces¬ 
sibility  to  motor,  drive  and  pot. 
Visual  inspection  of  the  entire  unit 
can  be  made  by  withdrawing  the 
module;  maintenance  is  speeded  up. 
Further  convenience  is  provided  by 
placing  the  protective  potentiom¬ 
eter  arm  fuses  on  the  front  panel 
of  each  module. 

Potentiometer  addresses  and 
values  are  selected  through  two 
separate  keyboards  of  ten  keys 
each.  The  keys  operate  fast-acting 
miniature  switches  and  thus  have 
very  short  travel  and  an  extremely 
light  touch. 


He  knows  that  the  answer 
is  in  the  wire! 


Silicon  Duo-Diode  Has 
High  Photosensitivity 

Made  up  as  an  npn  double-diode, 
a  new  photosensitive  unit  developed 
by  Texas  Instrument  Inc.  passes  up 
to  1,200  /lamp  when  exposed  to  1,200 
ft-candles  of  light.  In  darkne.ss,  it 
passes  less  than  0.5  /xamp.  Dissipa¬ 
tion  of  the  1N2175  diode  is  260  mw 
at  25  C.  Any  biasing  voltage  up  to 
60  V  will  operate  it. 


He  uses  Hickory  Brand 
MW  Hookup  Wire 
exciusiveiy 


•  HIGH  DIELECTRIC  STRENGTH 

•  FLEXIBLE  AT  LOW  TEMPERATURES 

•  STABLE  AT  HIGH  TEMPERATURES 


New  Adhesive  for 
Circuit  Boards 

Dip  soldering  of  XXXP-36  printed- 
circuit  boards  can  now  be  done 
safely  at  500  F  rather  than  450  F 
without  affecting  blister  time  be¬ 
cause  of  a  new  adhesive  system  de¬ 
veloped  by  Formica  Corp. 

According  to  St.  John  Bain  of 
Formica,  the  new  system  incorpo¬ 
rates  a  new  adhesive  formulation 
and  a  special  surface  treatment 
process  of  the  copper  foil. 

Other  improved  properties  are 
satisfactory  resistance  to  all  nor¬ 
mal  plating  solutions  including 
cyanide  baths  and  improved  copper 
bond  strength  at  elevated  tem¬ 
peratures. 


Use  Hickory  Brand  MW  Hookup  Wire  for  elec¬ 
tronic  devices,  aircraft  instruments,  radio  and 
radar  transmitters,  receivers,  and  lighting  and 
power  rectifiers. 

Thermoplastic  insulation  type  MW  1000  volt — 
80°C,  military  specifications  Mil-W-76A.  In  30 
color  combinations.  Fungus-proof.  Resistant  to 
acids,  alkalis,  oil,  flame  and  moisture. 

All  Hickory  Brand  Electronic  Wires  and  Cables 
are  quality-engineered  and  precision-manufac¬ 
tured  to  meet  the  most  exacting  requirements. 


Write  for  complete  information  on  the  full  line  of 


Electronic  Wires  and  Cables 

Manufactured  by 

SUPERIOR  CABLE  CORPORATION,  Hichery,  North  Carolina 
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PRODUCTION  TECHNIQUES 

Revolving  Disks  Color  Code  Wire 

iy  WILBUR  L.  HOFf,  Western  Electric  Co.,  Hawthorne  Works,  Chicago,  HI. 


Polyvinyl  chloride  insulated  wire 
used  in  the  Bell  Telephone  System 
is  color  coded  with  dots  and  dashes. 
Development  of  a  high  speed  cod¬ 
ing  machine  and  special  inks  has 
played  a  large  part  in  the  success¬ 
ful  use  of  cables  with  all-plastic  in¬ 
sulation  and  hundreds  of  readily 
identifiable  wires. 

The  machine  codes  the  wire  as  it 
emerges  from  the  extruder  at 
speeds  of  2,500  feet  per  minute  and 
higher.  It  can  be  reset  to  produce 
a  wide  variety  of  dot  and  dash 
codes.  The  dots  and  dashes  extend 
almost  all  around  the  wires  so  the 
code  is  seen  from  any  angle. 

There  is  no  contact  of  the  device 
and  the  wire,  avoiding  depressions 
in  the  thin,  hot  plastic  coating  and 
electrical  breakdown.  Adjustments 
may  be  made  and  ink  and  thinner 
added  while  the  wire  is  in  motion. 
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Operator  corractt  cod*  ragittrotion  at  wir*  ii  codad  at  2,500  fpm,  or  4,000  spots  o  sacond. 
Laft  to  right  or*  wir*  prahaot  shiv*,  insulation  axtrudar,  color  codar,  alactrical  drying 
furnoc*  and  cantrol  panals 


Disks  Spray  Dots 

Ink  is  applied  through  2  revolv¬ 
ing  disks,  typically  at  2,400  RPM 
rotating  speed.  Each  has  a  retain¬ 
ing  rim  which  is  V-shaped  on  the 
inside  and  flat  on  the  outside.  Holes, 
0.018  inch  in  diameter,  are  drilled 
in  the  rim  at  the  apex  of  the  V.  The 
distance  between  the  holes  deter¬ 
mines  the  spacing  between  dots  and 
dashes.  The  wire  is  run  through 
the  machine  parallel  to  the  drive 
shaft  of  the  disks  (Fig.  1). 

As  the  ink  sprays  out  the  tiny 


' 


FIG.  1  — Sckamcrtic  drawing  of  plumbing 
and  assantial  parts  of  color  codar 


Timing  devic*  as  it  appaars  an  th*  wire 
codar 


holes  onto  the  moving  wire,  dots 
are  made.  When  the  dots  are  placed 
close  together,  they  merge  into  a 
dash  before  drying. 

Each  disk,  33  inch  diameter  and 
ii  inch  deep,  puts  dots  on  one  side 
of  the  wire.  Dots  are  lined  up  by 
coordinating  the  disks  with  the 
timing  belt  shown  in  Figure  2.  Ad¬ 
justments  during  full  speed  opera¬ 
tion  are  made  with  a  stroboscopic 
light*  where  the  wire  emerges  from 
the  machine’s  hood.  To  synchronize 
the  disks  with  line  speed  the  color 
coder  may  be  driven  by  either  a  line 
shaft  from  the  capstan  or  a  power 
selsyn  drive. 

The  plumbing  and  valves  shown 
in  Fig.  1  enable  the  ink  pressure 


Machina  is  rollad  away  on  caslars  for  rim 
and  ink  changas 


to  be  varied  to  suit  the  disk  and 
wire  extrusion  speed.  A  100  mesh 
filter  in  the  bottom  of  the  ink  tank 
strains  out  particles  too  large  to 
pass  through  the  spray  holes.  The 
gear  pump  is  run  by  a  separate 
motor. 

Splashes  Trapped 

Excess  ink  in  the  spray  is  trapped 
in  the  hood,  returns  to  the  reser¬ 
voir  and  mixes  with  fresh  ink.  The 
hood  is  sharply  angled  so  that  ex¬ 
cess  ink  splashes  away  from  the 
wire.  Splashing  is  further  reduced 
by  partitions  and  baffles. 

Vellum  gaskets  are  used  under  all 
screw  heads  in  the  ink  system  and 
between  the  coding  rims  and  their 


New!  “Custom  Quality”  Family  By 


RESEARCH  ACTIVITIES  APPROACH  IDEALIZED  TRANSISTOR  RELIABILITY 


A  bright  new  chapter  in  transistor  history  is  being  recorded  at  GT’s 
research  laboratories,  resulting  in  progressive  transistor  design  of 
unprecedented  reliability,  performance  and  stability.  Advanced  pro¬ 
duction  control  techniques  have  made  possible  the  New  "A-Types” 
with  specification  refinements  providing . . . 

TIGHTER  PARAMETER  CONTROL  HIGHER  SWITCHING  SPEEDS 

HIGHER  OPERATING  VOLTAGES  WIDER  APPLICATION  RANGES 


New  process  controls  highlighted  by  high  sensitivity  hermetic  seal 
testing,  pre-tinning  of  internal  parts,  automatic  welding  of  the  hermetic 
seal  case  and  individual  handling  of  units  in  process  insure  imprtvcd 
reliability,  uniformity  of  olectrical  properties,  high  mechanical  strength 
and  superior  hermetic  seal.  All  transistors  are  pre-aged  for  100  hours 
at  100  C. 

$••  ut  Qt  Booths  3205  and  2207 
ItE  Show. 


S 

PECIFICATIONS:  POWER  DISSIPATI 

ON:  150MW  (B  25*C  STORAGE  TEMPERATURE:  -65*C  TO  -flOO-C  | 

TRANSISTOR 

TYPE 

(EIA) 

POLARITY 

CUT-OFF  STATE 

- CONDUCTING - 

STATE 

(SATURATED) 

WITH  CIRCUIT  GAIN  OF  20  AT  Ic  LISTED 
UNDER  CURRENT  GAIN 

- RCFIW - 

CUT-OFF 

Collector- 

Base 

Rating 

BVCBO 

Oper.  Volt 
VcxH  min. 
IcMAx  =  lUua 
V..  =  1.5V 
R..  =  62K 

hrc 

D.C.  Current  Gain 

Conditions 

Delay  -t- 
Rise  Time 
tx  -L  t, 

/iSEC 

Storage  +  Fall  Time 
t.  -t-  t, 
msec 

f.b 

MC 

Typical 

2N317A 

PNP 

25V 

i5V 

2d  -  60 

0.3 

0.7 

20 

2N316A 

PNP 

30V 

18V 

20-50 

Ic  =  200ma,  Vex  =  .2V 

0.4 

0.9 

12 

2N3S8A 

NPN 

30V 

20V 

0.4 

0.9 

9 

2N3S7A 

NPN 

30V 

25V 

25-  75 

0.5 

0.9 

6 

■■BNHIIIIIIIIIIIII 

Minimum 

2NS23A 

PNP 

20V 

lOV 

Ic  =  20ma.  Vex  =  .25V 

0.2 

0.6 

21 

2N522A 

PNP 

25V 

12V 

80  -  300 

Ic  =  20ma,Vcx  =  .25V 

0.3 

0.6 

15 

2NS21A 

PNP 

25V 

15V 

60-250 

Ic  =  20mi,  Vex  =  .25V 

0.4 

0.9 

8 

2N447A 

NPN 

30V 

15V 

80-300 

Ic  =  20ma,Vcx  =  .25V 

0.4 

0.7 

9 

2N446A 

NPN 

30V 

18V 

60-250 

Ic  =  20mi.Vex  =  .25V 

0.7 

1.0 

5 

2N445A 

NPN 

30V 

20V 

40-150 

Ic  =  20ma.Vcx  =  .25V 

1.0 

1.3 

2 

Cm 


WRITE  FOR  BROCHURES  G-140A  AND  G-t50A 


9 


Popular  computer  types  2N31I.  2N312,  2N404.  2N426,  2N427,  2N42S, 
2N439  and  2N440  are  also  avail^le. 

You  grow  fastest  with  the  products  that  serve  you  best.  Prove  it  to 
yourself  today  with  GT. 


GENERAL  TRANSISTOR 


O  R  P  O 

91-27  138TH  PLACE 


RATIO 

JAMAICA  35.  NEW  YORK 


N 


■YEARS  AHEAD 
IN  RCLIABIL.ITY' 


ELECTRONICS -A4orch  27,  1959 


CIRCLE  SO  READERS  SERVICE  CARO 


a  deubla-dot  rim 


FIG.  2— Di$k  timing  dnvic* 


baseplates  to  check  false  sprays. 
Most  small  holes  outside  of  the  hood 
become  plugged  by  dried  ink. 

To  change  from  one  code  to  an¬ 
other,  the  rims  are  changed.  To 
change  colors,  if  only  one  machine 
is  used,  the  inks  are  rotated  from 
white  to  yellow  to  red  to  black  or 
other  intermediate  colors  as  re¬ 
quired.  To  go  from  a  darker  to  a 
lighter  color,  the  system  is  first 
flushed  with  cleaner  and  then  a 
small  amount  of  white  ink. 

Vigorous  removal  of  the  ink  va¬ 
pors  is  imperative  for  health  and 
safety  of  the  operators.  Exhau.st 
ducts  are  provided  for  top  and  bot¬ 
tom  levels  of  the  machine.  The  ex¬ 
hausts  are  tied  into  the  controls  so 
that  the  machine  cannot  be  started 
until  the  exhaust  fans  are.  on.  While 
ink  is  being  changed  or  rinsed,  the 
machine  is  rolled  into  an  adequately 
equipped  utility  room. 

Casters  enable  the  machine  to  be 
rolled  about  and  lined  up  with  the 
shaft  from  the  capstan  and  the  ex¬ 
truder.  Once  aligned,  the  machine 
is  fastened  in  place  with  taper  pins 
to  adjustable  brackets  in  the  floor. 
If  a  selsyo  drive  is  used  the  color 
coder  is  lined  up  with  the  wire 
emerging  from  the  extruder. 

The  inks  are  PVC  color  concen¬ 
trates  mixed  with  tetrahydrofuran 
and  methyl  ethyl  ketone.  It  sets  al¬ 
most  instantly  on  the  hot  plastic 
and  will  not  be  washed  off  or  be¬ 
come  sticky  when  the  wire  passes 


STUB 


SHORTEST.^ 
MS  CONNECTOR 


Meeting  or  exceeding  the  environmental  resistance  require¬ 
ments  of  the  latest  issue  of  MIL-C-5015,  amphenol  Stub  E 
connectors  provide  three  bonus  advantages  that  make  them 
the  finest  standard  “E”  connectors  now  available. 

1.  Short  Length— shorter  than  MS  maximum  and  all 
competitive  MS  connectors  in  comparable  shell  sizes. 

2.  Unitized  Grommet— grommet,  compression  nut  and 
ring  form  a  single  unit  for  easier  assembly  and  dis¬ 
assembly. 

3.  New  Grommet  Material— improved  over  standard 
resilient  material  to  provide  more  “slip”  of  wires  dur¬ 
ing  assembly. 

Silver-plated  contacts  have  pre-filled  solder  pockets  for 
easier  soldering;  tamper-proof  socket  contacts  resist  test 
prod  damage  per  MIL  Specifications. 

Stub  E  connectors  are  available  in  3100,  3101,  3102  and 
3106  shell  styles.  Insert  configurations  per  and  drawings 
range  from  8S-1  to  36-10.  Full  cataloging  of  Amphenol’s  su¬ 
perior  Stub  E  connectors  is  yours  for  the  asking! 


division  (^MPHENOL 


connector 


AMPHENOL-eORG  ELECTRONICS  CORPORATION 
Chicago  50,  illinois 


r-“ 
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COMPANY. 


WELDING  TIME  CUT  IN  HALF! 

PROBLEM:  join  an  aluminum  tab  to  the  inside,  and  a  tinned  copper  lead 
to  the  outside  of  this  aluminum  capacitor  can.  SOLUTION:  A  Raytheon 
Welding  Analyst  suggested  making  both  welds  at  once;  helped  select  the 
proper  welding  equipment  and  set-up  for  the  job.  RESULTt  welding  time 
cut  in  half. 

HOW  YOU  CAN  BENEFIT- 

tf  you  have  a  small  metal  parts  joining  problem, 
see  your  Raytheon  Welding  Analyst.  He  will  be 
happy  to  help  you  find  a  solution— without  cost  or 
obligation.  Mail  the  coupon  below  for  full  details.  - 


End  vi«w  of  color  codor  whh  hood  ploto 
rcmovod 


Once  the  system  is  started,  the 
ink  circulating  pumps  are  not  shut 
off  until  the  end  of  the  run.  Because 
of  the  quick  drying  qualities  of  the 
ink,  the  tiny  holes  in  the  rims  would 
clog  after  a  while,  even  in  the  hood 
of  the  machine 


■■ 

11  MAIL  THIS 
11  COUPON 
II  FOR  FREE 
ANALYSIS 

— without 
cost  or 
obligation. 


£jrcof/««ico  in  Ehetronks 


TO  RAYTHEON  MANUFACTURING  COMPANY 
COMMERCIAL  EQUIPMENT  DIVISION 
INDUSTRIAL  PRODUCTS  DEPT.  EF-S 
WALTHAM  54,  MASS. 

□  Please  send  me  literature  on  Raytheon  Welding 
Systems. 

□  Please  have  a  Raytheon  Welding  Analyst  contact  me. 

My  problem  is:  (describe  metals,  thicknesses,  type  of 
part,  etc.) 
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through  a  cooling  water  trough. 
Pigments  do  not  centrifuge  out  in¬ 
side  the  code  disks  if  the  ink  pig¬ 
ments  are  properly  colloidalized. 
Approximately  300  grams  of  PVC 
color  concentrates  are  dis.solved  in 
a  mixture  of  1,500  cubic  centimeters 
of  methyl  ethyl  ketone  and  1,500  cc 
of  tetrahydrofuran.  Pure  tetra- 
hydrofuran  is  faster  drying  but 
marks  are  not  as  well  defined  and 
heavier  ink  pigments  tend  to  cen¬ 
trifuge  out  between  the  holes  in  the 
rims.  Depending  somewhat  on  color 
intensity  desired,  less  than  300 
grams  of  black  and  red  concentrates 
are  used  while  more  than  300 
grams  are  required  for  good  yellow 
and  white  nqarks. 

The  pressure  in  the  system  is 
kept  as  low  as  possible  consistent 
with  good  marking.  At  2,500 
F.P.M.  1  psi  or  less  is  used.  If  the 
line  is  stopped,  the  pressure  rises 
to  3  pounds. 


FREE  ANALYSIS 


OF  YOUR  SMALL  METAL  PARTS 
I  JOINING  PROBLEMS 


46- 


/  J 


I 


Paper  Capacitor 
subminiature 

Astron  Corp.,  255  Grand  Ave..  East 
Newark,  N.  J.  A  50-v  hermetically 


sealed  subminiature  type  AQF 
paper  capacitor  made  in  conform¬ 
ance  with  MIL-C-25A  specs  is  an¬ 
nounced.  Offering  superior  per- 
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ON  THE  MARKET 


Wire  Wound  Resistor 
microminiature 

The  Daven  Co.,  Livingston,  N.  J. 
Type  1282  precision  wire  wound 
resistor  measures  It  in.  (±ifi  in.) 
in  diameter  and  1  in.  {±^-2  in.)  in 
length.  Minimum  resistance  ia 
10  ohms;  maximum  resistance. 


100  K  ohms.  The  following  toler¬ 
ances  are  available :  10  ohms  to 
100  ohms,  0.5  percent;  100  ohms 
to  10  K  ohms,  0.25  percent;  and 
10  K  ohms  to  100  K  ohms,  0,1  per¬ 
cent.  Maximum  voltage  is  100  v. 
Wattage  rating  is  0.05  w  at  125  C 
derated  to  zero  at  145  C.  Circle  200 
on  Reader  Service  Card. 


Megohmmeter 
portable  unit 

Mid-Eastern  Electronics,  Inc.,  32 
Commerce  St.,  Springfield,  N.  J,, 
announces  the  model  710  Mega- 
trometer  for  the  measurement  of 
resistance  values  to  5,000  million 
megohms.  Accuracy  in  the  upper 


half  scale  is  ±.  3.0  percent.  Unit 
incorporates  its  own  transistorized 
power  supply  for  test  potentials  to 
1,000  V  d-c,  continuously  variable. 
Mercury  cells  provide  voltage  sta¬ 
bility  with  less  than  0.0005  percent 
change  per  hr  at  1,000  v.  Price 
is  $865.  Circle  204  on  Reader  Serv¬ 
ice  Card. 


Tiny  Tape  Recorder 
weighs  24  oz 

Leach  Corp.,  18435  Susana  Rd., 
Compton,  Calif.,  announces  a  com¬ 
pletely  ruggedized  airborne  tape 
recorder.  It  has  been  tested  under 
actual  operating  conditions  for  vi¬ 


bration  of  15  times  gravity  without 
shock  mounting  (5  to  2,000  cps) 
and  impact  of  2,000  g  (X,  Y  and  Z 
planes).  Tape  speeds  are  0.25,  0.5, 
1.0,  1.875,  3.75,  7.5, 15  ips.  Wow  and 
flutter  (under  static  conditions)  are 
less  than  1  percent.  Circle  201  on 
Reader  Service  Card. 


Precision  Pot 
3-turn  unit  * 

Spectrol  Electronics  Corp.,  San 
Gabriel,  Calif.  Model  550,  a  3-turn 
precision  wire  wound  potentiometer, 
is  offered  in  ranges  from  10  to 
75,000  ohms  with  a  linearity  toler¬ 


ance  of  ±  0.3  percent.  Linearity 
tolerance  of  ±  0,1  percent  is  avail¬ 
able  on  special  order.  Only  I  in.  in 
diameter,  unit  features  precision 
ball  or  sleeve  bearing  mounts  at 
both  shaft  ends,  aluminum  lids  for 
bushing  or  servo  mounting.  Circle 
202  on  Reader  Service  Card. 


Frequency  Generator 
high  stability 

Manson  Laboratories,  Inc.,  375 
Fairfield  Ave.,  Stamford,  Conn. 
Frequencies  in  the  range  from 
1.095  kmc  to  1.405  kmc  are  gener¬ 


ated  and  held  stable  to  better  than 
1  part  in  lO"  per  day  by  the  new 
model  RD-175.  Output  is  tunable 
over  the  range  in  steps  of  10  me, 
and  the  unit  delivers  a  minimum 
of  50  mw  power  to  a  50-ohm  load. 
Circle  203  on  Reader  Service  Card. 


CHATTANOOGA  S,  TENN 


57TH  YEAR  OF  CfkA\‘IC  LEADERiHIP 


AlSiMag  high-alumina  cemnics  offer  unusual  reliability. 
High  temperature  resistance,  superior  insulating  charac* 
terisdcs,  great  mechanical  strength,  resistance  to  abrasion, 
corrosion  and  chemical  attack  are  among  the  advantages 
particularly  important  when  maximum  performance  and 
reliability  must  be  packed  into  minimum  space. 

Both  soft  solder  and  hard  solder  terminals  are  available. 
A  new  technique  is  producing  strong  high  temperature 
metal-ceramic  hermetic  seals. 

Precision  tolerances  can  be  mainuined.  Custom  designs 
are  made  in  an  unusually  broad  range  including  ultra-thin 
or  miniature  components  of  unusual  complexity. 

AlSiMag  special  purpose  compositions  based  on  alumina, 

^  steatite,  zircon,  Forsterite,  cordierite,  titania,  aluminum 
silicate,  magnesium  silicate,  silicmi  carbide  and  other  mate¬ 
rials  may  answer  special  requirements.  The  AlSiMag 
family  of  ceramic  compositions  is  the  largest  in  the  indus¬ 
try .. .  and  it  is  backed  by  more  than  half  a  century  of 
specialized  experience  over  the  widest  area  of  design  and 
production  in  the  technical  ceramic  field.  Your  inquiries 
will  have  prompt  and  interested  attention. 


Multiple  pin  headers  for  use  in  electron  tubes  and 
other  demanding  applications  are  made  in  AlSiMag 
with  pins  hermetically  sealed.  The  AlSiMag  ceramic 
may  be  safely  used  in  working  temperatures  up  to 
2800°  F.  The  limiting  factors  are  the  metal  com¬ 
ponents.  The  parts  shown  have  tantalum  pins  with 
nickel  braze  alloy  combined  with  the  ceromic  in  a 
strong  hermetic  seal  for  operating  temperatures  in 
the  1000°  F.  range.  The  materials  have  been  care¬ 
fully  selected  for  ruggedness  and  for  their  low  vapor 
pressure  characteristics.  This  base  and  envelope  ol- 
low  higher  bake-out  temperatures  during  assembly. 


A  Subtidisry  of 
Minnesota  Mining  and 
Manufacturing  Company 


For  service,  contact  American  Lava  representatives  in  Offices  of  Minnesota  Mining  &  Manufacturing  Co  in  these  cities  (see  your  local 
telephone  directory):  Boston:  Newton  Center,  Mass  •  Chicag  '  Bedford  Park,  111,  •  Cleveland  O.  •  Dallas,  Te/a'  •  L7;  Apqeies,  Cal. 
New  York:  Ridgefield,  N.  J.  •  Philadelphia,  Pa.  •  St.  Lo'jis,  Mo  •  it.  Paul,  Minn.  •  So  San  Francsco,  Ca;  »  Seattle,  Vi/ash 
All  other  export:  Minnesota  Mining  i.  Manufacturing  Co  ,  International  Division,  99  Park  Ave.,  New  Yo.k,  N.  Y 
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RELIABILITY... 
THE  SOLUTION 
TO  YOUR 
ELECTRONIC 
COMPONENT 
PROBLEMS 


,  a  method  of  making  custom 
electronic  cables  in  seconds 
.  at  a  fraction  of  the  cost! 


752  So.  San  Pedro  St  •  Los  Angeles  14.  Calif 
^  TWX  LA  840  > 


formance  in  low  voltage  transis¬ 
torized  applications,  it  operates  at 
temperatures  from  —65  C  to  -1-125 
C  without  derating,  has  a  capac¬ 
itance  variation  of  less  than  ±3 
percent  over  the  entire  operating 
temperature  range.  The  compact 
light-weight  units  are  available  in 
rating.s  from  0.027  /if  to  2.0  /if.  Cir¬ 
cle  205  on  Reader  Service  Card. 


Photoconductive  Cells 
cadmium  sulphide 

National  Semiconductors  Ltd., 
Montreal  26,  Quebec,  Canada.  New 
cadmium  sulphide  photoconduc¬ 
tive  cells  feature  several  new 
physical  shapes  designed  to  meet 
the  most  common  mounting  prob¬ 
lems.  The  unsealed  types  with  or 
without  pigtails  are  rated  at  0.5 
w.  The  head-on  type,  hermetically 
sealed  by  a  glass-to-metal  seal,  is 
rated  at  1.0  w  dissipation,  and  when 
mounted  on  a  suitable  heat  sink, 
may  dissipate  up  to  3.0  w  for  short 
periods.  The  tubular  hermetically 
sealed  variety  has  a  power  rating 
of  0.15  w.  Circle  206  on  Reader 
Service  Card. 


Designing  reliability  into 
electronic  components  and 
instrumentation  is  Borg 
Equipment  Division’s  business. 
Borg’s  reliable  engineering, 
research  and  production 
facilities  are  at  your  service 
for  commercial  or  military 
projects.  Bring  your  component 
reliability  problems  to  Borg. 
You’ll  enjoy  working  with 
our  cooperative,  creative 
engineering  staff.  The  result 
will  be  a  sound,  practical 
and  reliable  solution  at 
a  considerable  saving  of  time 
and  money.  Here  are  just 
a  few  of  the  products 
manufactur€*d  by  Borg  .  .  . 


Now  available  in  Vinyl,  New  Stretch  ^ 
Vinyl,  Teflon,  Nylon,  Mylar,  Neoprene. 

Major  Advantages 

1.  Cables  are  made  by  you,  on  the  spot, 
as  needed,  without  machinery.  Pro¬ 
duction  delays  eliminated. 

2.  New  stretch  compound  provides 
tighter  jacketing. 

3.  Highly  abrasion-resistant.  Tempera¬ 
ture  range,  -90'F  to  450°F. 

4.  Eliminates  expensive  lacing  or  tying 
of  conductors. 

5.  Provides  re-accessibility  to  conduc¬ 
tors,  or  can  be  permanently  sealed. 

6.  New  method  permits  cable  termina¬ 
tion  with  any  type  of  connector. 

7. Sizes  from  Vd"  ID-continuous 
lengths  to  1000  ft. 

I.  New  metal  laminations  for  shielded 
or  co-axial  cable  construction. 

9.  Perforated  type  or  molded  “Ys”  and 
"Ts”  simplify  branchouts. 

Important 

If  you  dMign  or  work  with  eloctronic 
cabiM,  K  will  pay  you  to  try  ZIPPER- 
TUBINQ.  Fiold  rapresentativaa  ara 
noarby  —  or  sand  for  froa  aampla  and 
.  tachnical  litaratura.  . 


0  FREQUENCY  STANDARDS 
0  AIRCRAFT  INSTRUMENTS 
0  POTENTIOMETERS 
0  MULTI-TURN  COUNTING  DIALS 


FRACTIONAL  H.P.  MOTORS 


Test  Oscillators 
two  models 

FXR,  Inc.,  26-12  Borough  Place, 
Woodside  77,  N.  Y.  New  signal 
sources,  models  C772A  and  X772A 
are  test  oscillators  with  fre¬ 
quency  ranges  from  3,950  to  8,000 
me  and  7,000  to  11,000  me,  respec¬ 
tively.  Power  output  is  from  10  to 
100  mw.  Other  features  include  an 


0  SPECIAL  DESIGNS 


WRITE  FOR  COMPLETE  ENGINEERING  DATA 


Officas  &  Warehouses  in  All  Principal  Cities 


BORG  EQUIPMENT  DIVISION 

AmphenoUBorg  Electronics  Corporation 
JANESVILLE,  WI$CONSIN 
CIRCLE  54  READERS  SERVICE  CARD 


CIRCLE  55  READERS  SERVICE  CARD 
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205  SERIES,  I0.TURN  \ 
MICROPOTS  \ 

SIZE:  1%"  dia.;  2%"  long;  \ 
shaft  extension  1^$"  or  special  1 
to  order.  ' 

LINEARITY  ACCURACY: 
±0.1%  and  0.05%  (indepen¬ 
dent  or  zero  based) . 

RESISTANCES:  50  ohms  to 
100,000  ohms,  tolerance  ±5%. 

POWER  DISSIPATION:  5  watts 
at  40“  C. 


SIZE:  1%'  X  Yja"  x 
RESISTANCES:  10  to  30,000  ohms 
standard.  Other  values  on  special 
order. 

Tolerances—*  ±5%  100  ohms  and 
over 

±10%  below  100 
ohms 

ADJUSTMENT:  Screw  driver  slot 
provides  adjustment  of  complete 
range  in  40  turns. 

TERMINALS:  Printed  circuit, 
soldered  lug,  insulated  wire  leads. 


990  SERIES  TRIMMING  MICROPOTS 


1100  SERIES,  10-TURN 
MICROPOTS 

SIZE:  V/s"  dia.;  2V4''  long;  shaft 
extension  or  special  to  order. 

LINEARITY  ACCURACY:  0.5% 
to  0.1%  (independent  linearity) . 

RESISTANCES:  50  to  100,000  ohms, 
tolerance  ±5%. 

POWER  DISSIPATION:  3  watts  at 
40“  C. 


PRECISION  INSTRUMENT 
MOTORS 

Borg-Motors  offer  you  fractional 
horsepower  motors  in  synchro¬ 
nous  or  induction  models  with  or 
without  gear-trains  in  2-pole  or 
4-pole  models  for  your  precision 
equipment.  Borg-Motors  are  totally 
enclosed,  using  precision  machined 
die  cast  alloys  for  end  bells  and 
gear  train  cases.  Die  cast  rotors, 
mounted  on  two  ball  bearings, 
assure  long  life,  continued  accuracy. 


900  SERIES  MICROPOTS 


Borg  900  Series  Micropots  are  available 
in  single-turn,  3-turn  and  10-turn  models. 

SIZE:  Single-turn  —  2"  dia.;  l^u"  long 
3-Turn  —  2"  dia.;  1%"  long 
10-Turn  —  2"  dia.;  2^0"  long 
Shafts  —  (4”  dia- 
Bushing  Mount  —  long 
Servo  Mount  —  %  "  long 

LINEARITY  ACCURACY:  Single- turn  —  ±. 5% 
(independent) 

3-Turn —  ±0.1%  (independent,  zero  based,  or  abso¬ 
lute  reference). 

10-Turn  —  .05%  (independent,  zero  based,  or  abso¬ 
lute  reference). 

RESISTANCES:  Single-Turn  —  50  to  50,000  ohms 
3-Turn  —  15  to  W,000  ohms 
10-Turn  —  50  to  300,000  ohms 
TEMPERATURE  LIMITS:  Tested  to  350“  F. 


DIRECT  READING  MICRODIALS 

Borg  Direct-Reading  Microdials  provide  the  highest  accu¬ 
racy  of  perception  when  forced-fast- reading  and  setting  is 
required  because  of  their  inline  digital  presentation.  Borg 
Direct-Reading  Microdials  are  available  in  3-digit  10-turn 
models,  4-digit  100-turn  models  and  5-digit 
1,000  turn  models.  Also  available  are  Borg 
Concentric  Scale  Microdials  which  indicate  ^ 
the  position  of  any  multi- turn  device  of  10  M 

turns  or  less.  f  ^ 

WRITE  FOR  COMPLETE  DATA  ON  ALL  / 

BORG  COMPONENTS -.CATALOG  BED  A90 


BORG  EQUIPMENT  DIVISION 

Amphenoi-Borg  Electronics  Corporation 

JANESVILLE.  WISCONSIN 
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•  Cut  Asspmbfy. 


ODUCTION  APPLICATIONS 

a 

•  Save  Wiring 
, .  Time 

e  Speed 


integral  power  supply  and  modu¬ 
lator,  a  40  db  r-f  attenuator;  single 
knob,  direct  reading  frequency 
obtained  by  automatic  tracking  of 
the  reflector  voltage.  Circle  207 
on  Reader  Service  Card. 


tlWcc  TOOL  and  MANUFACTURING  CO. 

4023  WEST  LAKE  STREET  ■  CHICAGO  24,  IIUNOIS 


CIRCLE  S7  READERS  SERVICE  CARO 


MINIATURE  TUBULAR 

TERMINALS— Save  time  imd 
labor  in  printed  circuit 
assembly.  Snap  in 
instantly  and  hold  firmly 
imtil  permanently  soldered. 

RECEPTACLES  AND 

CONNECTORS-Fit  quickly 
Emd  firmly.  For  use  with 
Malco  Tubular  Terminals 
and  for  similar  quick 
connect  Emd  dis^nnect 
applications. 

WRAP-A-WIRE 

TERMINALS-Quickly 

inserted.  Exclusive  stEtked 
clindi-type  feature  locks 
terminEil  firmly  until 
permEUiently  soldered. 

SOLDER  LUGS  AND 

INTERLOCK  CONNECTORS- 

EspeciEdly  designed  for 
production  line  assembly 
operations.  Interlocks 
£U*e  ideEil  for  interlocking 
printed  circuits  or 
flybacks,  as  speEiker  lead 
connectors  or  as 
trEmsformcr  mounting  lugs. 

SPECIAL  TERMINALS  AND 

CONTAaS-Malco  Tool  and 
MEmufacturing  CompEmy 
has  complete  facilities 
to  fumiw  practicEilly  Emy 
design  or  construction  to  fit 
individual  requirements. 

MALCOMATIC*  MACHINES 

—Designed  for  high 
volume  production,  these 
machines  automaticsdly 
insert,  crimp  or  stEdie. 

They  pay  for  themselves 
in  time  smd  labor  costs, 
greatly  speed  assembly. 

*  Request  Bulletin  581.  Send 
b/p  or  specs  and  annual 
requirements  for  quote, 

*Jtegi$ttrtd  Tradt  Name 


I  Motor  Generator 


CIRCLE  SB  READERS  SERVICE  CARD  -> 


Daystrom  Transicoil,  Worcester, 
Montgomery  County,  Pa.  A  new 
size  10  motor  generator  is  designed 
for  operation  directly  from  tran¬ 
sistor  seiwo  amplifiers,  and  will 
develop  a  stall  torque  of  0.3  oz  in. 
Free  speed  is  6,500  rpnt,  and  vis¬ 
cous  dampin*g  is  31.1  dyne-cm/ 
radian/sec.  Generator  output  is 
0.16  V  per  1,000  rpm  at  10  v  input, 
and  0.41  v  per  1,000  rpm  at  26  v 
input.  Maximum  generator  null  is 
35  mv  and  91  mv  at  inputs  of  10 
and  26  v  respectively.  Circle  208 
on  Reader  Service  Card. 


2.75-oz  unit 


Dummy  Load  Device 
versatile  unit 

Barker  &  Williamson,  Inc.,  Bris¬ 
tol,  Pa.  By  means  of  a  versatile  in¬ 
strument  called  the  Matchmaster, 
transmitters  may  be  tested  with¬ 
out  putting  signals  on  the  air. 
Unit  consists  of  dummy  load  with 
direct  reading  r-f  wattmeter  and 
swr  bridge.  It  is  useful  in  elec¬ 
tronic  lab  or  factory  maintenance 
shop  for  measuring  the  swr  in  an- 


/ 


...our  MH  relay  can  usually  fill  the  bill.  It’s 
RIGHT  for  countless  jobs,  often  at  countable 
savings. 

Let  us  send  you  complete  information  about 
this  miniature  telephone-type  relay  and  the 
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P(o)W[i[^  DK](g 

PRINCKTON,  INDIANA  •  SUBSIDIARY  OR  AMERICAN  MACHINS  A  ROUNORV  COMPANY 


ENGINEERING  DATA/MH  RELAY 


VCDCATII ITY 

I  and  adaptability 
are  prime  reasons  why  designers  have  made 
the  MH  a  P&B  best  seller.  This  relay  series, 
for  example,  does  yeoman  duty  in  such  diverse 
applications  as  jet  aircraft,  street  lighting 
equipment,  computers  and  missile  ground 
controls. 

When  multiple  switching  is  required . . .  when 
size,  weight,  lone  life  and  reliabilitv  are  critical 


variations  we  ve  evolved  for  special  applica¬ 
tions.  Write  or  call  today. 


Insulation:  Laminatad  phanolic. 

IntuloHon  Rasistonca:  1 00  mag- 
ohmi  minimum. 

Bruakdown  Voltaga:  500  volts 
RMS  betwaan  all  •laments. 

Shock:  Up  to  30g. 

Vibration:  Up  to  lOg  from  55  to 
500  cps.;  .065'  max.  excur¬ 
sions  from  1 0  to  55  cps. 

Ambient  Temperature:  — 45°C. 
to  -|-85°C.  -(65°C.  to 
-|-I25°C.  on  special  order). 

Weight;  2'/a  oz. max.  (open  relay) 

Pull-In:  Approx.  75%  of  nominal 
voltage. 

Pull-In  Speed:  Approx.  15  ms. 

Drop-Out  Speed:  Approx.  1 0  ms. 

Terminals:  Pierced  solder  lugs; 
special  lugs  for  printed  circuits, 
toper  tab  (AMP  #78). 


CONTACTS: 

Arrangements:  Up  to  9  springs 
per  stock. 

Material:  V4'  silver;  also  Palla¬ 
dium  or  gold  alloy. 

Lead:  Dry  circuits  to  5  amps 
@  1 1 5V  AC  resistive. 

COILS: 

Resistance:  22,000  ohms  max. 

Power:  100  milliwotts  per  mov¬ 
able  minimum  to  4  watts  at 
25°C.  max.  (200  mw.  min.  to 
meet  max.  shock/vibration 
spec.) 

Duty:  DC:  Continuous.  AC:  Inter¬ 
mittent  (2  pole  relay  max.) 

Voltages:  DC:  Up  to  110  vohs. 
AC:  Up  to  230  V.  60  cycles. 

Current;  2.5  mo  to  10  amps  DC. 


PAB  STANDARD  RELAYS  AVAILABLE  AT  YOUR  LOCAL  ELECTRONIC  PARTS  DISTRIBUTOR 


HERE’S  WHY 
SO  MAHY 
EHGIHEERS 
SPECIFY 
P&B's 

MH  RELAY’ 

/  . 


Shown  with  prinfod 
circuit  torminob 


VND  VARIATIONS  OF  THIS  BASIC  STRUCTURE  SHOWN  BELOW 


MC  FOR  RF  SWITCHING 
For  RF  switching  whoro  intorcontoct 
copaotonco  loues  must  be  minimiied. 
Ceramic  contoct  spocers. 


MA  LATCHING 

Electrical  latch;  mechonkol  reset.  SmoN,  % 
versatile  and  offered  with  selection  of 
contact  arrongements. 


MH  SIAL-TEMF 

Feotures  seoled  coil  to  minimiie  contact 
corvtaminotion.  Available  os  Kofinoticatty 
seoled  relay  only. 


MB  CONTACTOR 


Contocts  rated  60  omp.  28  volts  DC 
non-inductive.  Will  corry  1  SO  omp.  surge 
for.  o  durotion  of  0.3  seconds. 
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SCIENTISTS 


<0 

are  ^ 


people. . . 


• .  .  and  scientists  and  their  families  en¬ 
joy  the  combination  of  creative  work  and 
stimulating  living  that  Los  Alamos  offers. 
There  is  exciting  adventure  here  in  de¬ 
veloping  the  sources  and  uses  of  nu¬ 
clear  energy  in  the  age  of  space  explora¬ 
tion.  Here  too  is  an  uncrowded  com¬ 
munity,  a  healthful  climate,  cool  sum¬ 
mers  and  mild  winters,  in  a  high  moun¬ 
tain  forest  setting  of  spectacular  beauty. 

Employment  inquiries  are  invited 
from  highly  qualified  people  in  the  phys¬ 
ical  sciences  and  engineering.  Write  to: 


Director  of  Personnel 
Division  59-23 


lose")alamos 


scientific  laboratonr 

Of  fNl  UNIVieSlW  Of  CAUfOtNIA  * 

lOI  AUMM.  NM  Mtnco 


tenna  feed  lines,  adjustment  of 
radio  transmitter  power  output 
before  sroing  on  the  air  and  many 
other  applications.  Circle  209  on 
Reader  Service  Card. 


Toggle  Switch 
general  purpose 

Sargent  Electric  Corp.,  630  Mer¬ 
rick  Road,  Lynbrook,  N.  Y.,  an¬ 
nounces  a  new  series  of  general 
purpose,  precision  built  toggle 
switches.  Designed  specifically  for 
fractional  h-p  motors  and  electronic 
circuits,  it  features  quick  make, 
quick  break,  wiping  contacts.  Small 
and  compact,  it  is  rated  at  3  amperes 
250  V,  6  amperes  125  v.  It  is  avail¬ 
able  in  spst,  in  two  bushing  lengths, 
with  either  wire  leads,  screw  ter¬ 
minals,  solder  lugs  or  quick  discon¬ 
nect  tabs.  Circle  210  on  Reader 
Service  Card. 


Power  Meter 
stable,  accurate 

Narda  Microwave  Corp.,  118-160 
Herricks  Rd.,  Mineola,  N.  Y.,  an¬ 
nounces  a  fully-transistorized 
microwave  power  meter,  self-bal¬ 
ancing  to  provide  accurate,  auto¬ 
matic  direct-reading  measure¬ 
ments  of  c-w  or  pulsed  power.  It 
may  be  used  with  all  100  or  200 
ohm  bolometers  or  thermistors — 
positive  or  negative  temperature 
coefficient — requiring  any  bias 
current  up  to  18  ma,  in  any  fre¬ 
quency  range  for  which  there  are 
bolometers  or  thermistor  mounts. 
Meter  provides  wide  power  meas- 
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PRESENT 

SUBSCRIBERS 

—Please  Note! 


This  subscription  coupon  is  for  NEW  subscrib¬ 
ers.  It  is  not  intended  os  a  renewal  notice.  If 
you  are  already  personally  subscribing,  we 
shall  appreciate  your  pauing  the  form  to  one 
of  your  associates.  Thank  you. 

Mail  Reply  to:  McGraw-Hill  Pub.  Co.,  Elec¬ 
tronics,  330  W.  42nd  St.,  N.  Y.  36,  N.  Y. 
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DELTA  BNOINKBMINO  CORF.. 

When  developing  this  high-speed  Automatic 
Counting  Machine,  evaluated  many  preset 
counters.  Delta  decided  on  an  electronic  count 
control  using  Baird-Atomic  Dekatron  counting 
tubes.  The  machine  can  tally  up  to  5-million 
manufactured  parts  an  hour  with  an  accuracy 
of  l/IO  of  1%  —  an  application  requiring  the 
extreme  reliability  and  performance  gained  by 
Dekatron’s  more  than  10  years  of  service. 

For  full  details  on  Dekatron  glow-transfer  tubes 
and  patented  drive  circuits,  write  to ...  . 


Baird Inc* 

33  UNIVERSITV  RO  ,  CAMBRIDOe  38.  MASS 
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Wound  to 
Meet  Your 
Prototype 
and 

Production 

Needs 


Clmbion®  standard  wound  coils  are  available  in  types  and 
sizes  covering  requirements  in  the  broadest  range  of  fre¬ 
quencies.  Wound  on  ceramic  or  phenolic  forms  —  vertical  for 
conventional  circuits  and  vertical  and  horizontal  for  printed 
circuits  —  many  feature  the  Perma-Torq*  t^ioning  device, 
which  allows  locking  of  tuning  cores  while  still  tunable. 
Special  windings  on  shielded  forms  available  to 'meet  your 
needs. 

Most  prototype  specifications  can  be  filled  from  the  broad 
Cambion  coil  line.  Unusual  requirements  can  be  handled  by 
the  widely-known  Cambion  D-8  Laboratory  Coil-Development 
Department.  And  for  .your  regular  production,  count  on  the 
same  quality  in  any  quantity.  Another  excellent  aid  for  proto¬ 
types  or  lab  experimenting  is  the  Cambion  Coil  Kit,  contain¬ 
ing  10  coil  forms  wound  in  overlapping  inductance  ranges  from 
2  fth  to  80  uh.  For  complete  details,  write  to  Cambridge 
Thermionic  Corporation,  437  Concord  Avenue,  Cambridge  38,  j 
Massachusetts. 
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Eclipse-Pioneer  Division 


T•t•rboro,  N.  J. 

DHfrkt  lurbonk  ond  San  Francisco,  Calif.; 

S«attl«,  Wash.;  Dayton,  Ohio;  and  Wa^ington, 
0.  C.  Export  Solos  &  Sorvico:  Sondix  Intomotionol 
Division,  205  E.  42nd  St.,  Now  York  17,  N.  Y. 


Tptr 


THBSE 


<X)MPONBNTS 


PRECISION 


AT  THE 


FEATURED 


BENOtX 


^Uf>£RMARKBr 


THI  "HAWK”  PIDISTAL  IS  JUST  ONI  EXAMPLI  from  E-P’s  family  of 
radar  antenna  devices  developed  for  a  variety  of  airborne  and 
ground  applications,  including  mortar  and  meteorological  tracking, 
missile  seeker  and  countermeasure  tyjjes.  Write  for  information. 


To  locate,  track  and  destroy  low-flying,  high-speed  attacking  air¬ 
craft  is  the  mission  of  the  Army’s  “Hawk”  missile  system  now  in 
production  by  Raytheon  Manufacturing  Company,  the  prime 
contractor.  Speed,  accuracy  and  dep>endability  arc  mandatory. 

When  Raytheon  needed  pedestals  for  the  system’s  illuminator 
and  acquisition  antennae,  Bendix  had  the  answer — a  proved  basic 
design  that  was  readily  tailored  to  the  application  at  a  great  saving  oj  time 
and  money. 

The  design  combines  the  reliability,  high  response  and  accuracies 
(0.5  mil  or  better)  of  famed  Bendix  rotating  components  with 
the  ruggedness  of  Bendix-designed  and  -cast  magnesium  housings. 
Experienced  component  packaging  coupled  with  unique  construction 
save  weight  and  space — ease  transportation  problems. 


COMBINE  LIGHT  WEIGHT 
WITH  HIGH  PERFORMANCE 

. . .  Bendix  Radar  Antenna  Pedestals 
specified  for  ''Hawk**  missile  system 


uring  range,  with  0.001  to  0.01  mw 
and  0.003  to  0.03  mw  scales,  in 
addition  to  the  five  standard  scales 
up  to  10  mw.  Circle  211  on  Reader 
Service  Card. 


Power  Supply 
transient  free 


Perkin  Engineering  Corp„  345 
Kansas  St.,  El  Segundo,  Calif-,  has 
developed  a  6-36  v  d-c  at  15  am¬ 
peres  transistorized  transient  free 
power  supply.  Model  MTR636-15 
Is  especially  designed  for  testing 
transistorized  circuits  where  tran¬ 
sistor  failure  occurs  with  the  con¬ 
ventional  statically  regulated 
power  supplies  due  to  line  and 
load  transients.  For  further  in¬ 
formation  write  directly  to  the 
company. 


Instrument  Rectifiers 
rugged,  stabilized 

Edal  Industries,  Inc.,  64  Frank¬ 
lin  St.,  New  Haven  11,  Conn.  Cop¬ 
per  oxide  instrument  rectifiers  are 
completely  enclosed  in  a  phenolic 
housing  for  high  moisture,  humid¬ 
ity  and  salt  spray  resistivity.  The 
internal  construction  utilizes  heli¬ 
cal  springs  to  insure  minimum 
change  of  characteristics  with 
temperature.  An  eyelet  through 
center  of  the  unit  clears  No.  2 
screw  for  mounting.  Leads  are 
flexible  3  in.  long  stranded  wire, 
high  temperature  vinyl  insulation, 
colored  for  identification.  Circle 
212  on  Reader  Service  Card. 
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Multiplexer 
accurate,  flexible 


The  Geotechnical  Corp.,  3401 
Shiloh  Road,  Garland,  Texas.  Re¬ 
mote  real-time  recording,  comput¬ 
ing,  simulating,  or  control  are 
made  practical  by  coupling  the 
multiplexer  directly  to  a  single 
voice-frequency  telephone,  radio, 
or  microwave  circuit  to  transmit 
several  channels  of  analog  data 
long  distances.  From  1  to  8  adjust¬ 
able  and  serviceable  voltage-con- 
trolled  f-m  subcarrier  oscillators 
may  be  plugged  into  the  multi¬ 
plexer.  Circle  213  on  Reader  Serv¬ 
ice  Card. 


Klystron  Transmitter 
compact  system 

Levinthal  Electronic  Products, 
Inc.,  760  Stamford  Industrial  Park, 
Palo  Alto,  Calif.  Model  215  klystron 
tran.smitter  is  a  research  unit  for 
radar,  communications,  and  propa¬ 
gation  work.  Utilizing  an  Eimac 
X581Q  klystron  with  a  power  gain 
of  45  db,  the  unit  is  capable  of  pro¬ 
ducing  50  kw  of  peak  power  at  a 
maximum  duty  cycle  of  0.06.  It  op¬ 
erates  over  the  band  700  to  900  me. 
The  complete  system  is  packaged  in 
three  cabinets.  Circle  214  on 
Reader  Service  Card. 


Printed  Circuit 
flexible  type 

International  Resistance  Co., 
401  N.  Broad  St.,  Philadelphia  8, 
Pa.,  announces  a  flexible  printed 
circuit — etched  copper  patterns 
bonded  between  thin  flexible 
sheets  of  plastic  insulating  ma¬ 


terials  such  as  Kel-F,  Teflon  epoxy, 
etc.  Available  in  single  or  mul¬ 
tiple  layers,  this  flexible  printed 
circuit  gives  lower  manufacturing 
cost,  lighter  weight,  space  saving, 
increases  reliability,  lowers  as¬ 
sembly  errors,  and  gives  uniform 
production.  Circle  215  on  Reader 
Service  Card. 


Core  Handler 
for  80  mil  types 

Rese  Engineering,  Inc.,  731  Arch 
St.,  Philadelphia  6,  Pa.,  announces 
model  4012  automatic  memory  core 
handler  for  fully  automatic  or 
manual  rate  feeding  of  standard, 
0.080  in.  o-d,  ferrite  cores  to  a 
testing  point,  in  pilot  line  or  full 
scale  production  line  testing.  Op¬ 
erating  at  a  maximum  handling 
rate  of  3,600  cores  per  hr,  the 
4012  provides  for  the  separation 
of  the  tested  cores  in  5  different 
grades.  Circle  216  on  Reader  Serv¬ 
ice  Card. 


UHF  Tv  Translator 
100  w  unit 


Adler  Electronics,  Inc.,  One  Le- 
Fevre  Lane,  New  Rochelle,  N.  Y. 
Type  RA-7  translator-amplifier 
provides  100  w  of  peak  visual  out¬ 
put  power  in  470-890  me  range 


P.S.  and  don*t  forget  these 
other  quality  products  at  the 

BENDIX 

“SUPERMARKET” 

With  our  greater  variety  and 
greater  volume  of  the  precision 
components  listed  below,  we 
have  become  the  “supermarket” 
of  the  industry.  We  feature  fast 
delivery  and  mass- production 
economy — plus  the  highest  pre¬ 
cision  quality. 


400-CYCLI  SYNCHROS 

(Frame  sizes;  8,  10,  11,  15,  22) 

Control  Transformers  •  Differ¬ 
entials  •  Receivers  •  Resolvers 

•  Transmitters 

GYROS 

Directional,  Free,  Rate,  Roll 
and  Vertical  Gyro  Transmitters 

•  Stable  Platforms 

MOTORS  AND  GKNERATORS 

Gear  Head  Motors  and  Motor 
Generators  •  Low-Inertia  Servo 
Motors-MotorGenerators*  Pre¬ 
cision  Induction  Tachometer 
Generators  •  Rate  Generators 

PACKAGED  COMPONENTS 

Analog-Digital  Converters  • 
Azimuth  Counters  •  Cam  Com¬ 
pensators  •  Clutched  Synchros  • 
Dual-Sfjeed  Synchros  •  External 
Slip-Ring  Synchros  •  Follow-Up 
Mechanisms  •  Miniature  Dif¬ 
ferential  Gear  Assemblies  • 
Servo  Assemblies 


RADAR  DEVICES 

Airborne  Radar  Antennae 


Yce^B't, 


You  Can't  Boat  The  Bendix 
"Supermarket",  Try  us. 

Eclipse-Pioneer  Division 


T»>*rb«r«,  K  J. 


^mMrv0m0  jnrm 

BmNOOt 
SUPKHMAM<Kr'\ 
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when  driven  by  a  suitable  modu¬ 
lated  uhf  tv  signal.  This  output 
power  enables  communities 
shielded  from  orginating  stations 
and  beyond  the  range  of  10  w 
translators  to  receive  tv  service. 
Features  include  variable  band¬ 
width,  and  an  exclusive  method 
for  adjusting  the  position  of  the 
feed  point  along  the  cathode  line 
to  insure  proper  drive  impedance 
and  very  low  vswr.  Circle  217  on 
Reader  Service  Card. 


light...oniy  3-1/2  oz.  small..,. only  1-3/8"  x  2-29/32’ 


Hex  Connectors 
positive  locking  ring 

U.  S.  Components,  Inc.,  454  E. 
148th  St.,  New  York  55,  N.  Y.  Mini¬ 
ature  hex  connectors  with  4  to  10 
contacts  are  now  being  produced 
with  the  positive  locking  ring  de¬ 
scribed  in  U.  S.  Patent  No,  2,848,- 
702.  The  MH  series  connectors  are 
ideal  for  uniting  cables  subject  to 
vibration,  pulls,  or  other  in-use 
stresses.  Circle  218  on  Reader 
Service  Card. 


These  circuit  selectors  or  stepping  relays,  model  BD2,  per¬ 
form  dependable,  remote  switching  jobs  such  as,  stepping 
.  .  .  counting  .  .  .  programming  .  .  .  circuit  selecting  .  .  . 
sequencing  .  .  .  and  homing. 

check  these  features:  Small  and  light ...  the  four  wafer  selec¬ 
tor  switch  is  only  1%*  wide,  2^2"  long  and  weighs  only 
oz.  .  .  .  available  with  1,  2,  3,  or  4  switch  wafers  ...  12 
positions  with  silver  alloy  contacts  ...  12  position  floating 
ratchets  .  .  .  anti-overthrow  latch  .  .  .  flange  mounting 
...  a  choice  of  ratings  from  3  to  300  volts  D.C.  .  .  .  avail¬ 
able  in  hermetically  sealed  models  .  .  .  and  designed  to 
meet  all  applicable  environmental  tests  of  M1L-E-S272B. 


Immediate  delivery  from  stock  of  standard  model, 
part  No.  8-10019-004 ...3  pole,  12  throw  switch¬ 
ing,  12  position,  notch  homing,  self-interrupted,  28 
volts  D.C.,  flange  mounting 

.  *  for  •nginecring  and  stock  modol 

^  a _ _  _ _ 1  e 


information 


Bulletins  558S2  and  S58ST2 


123  WEBSTER  ST.,  SAYTON  2,  OHIO 


IN  CANADA:  Morilond  Eng.  Ifd.,  Kitchgner,  Onfarls 
IN  EUEOff:  N.S.E.  Lid.  3f  -32,  Alfred  Piece,  lendon,  England 
N.S.P.  CmbH,  Further  Slrotte  lOlo,  Nurnl^rg,  Cermony 


Oscilloscope 

dual-beam 

Allen  B.  DuMont  Laboratories, 
Inc.,  760  Bloomfield  Ave.,  Clifton, 
N.  J.  A  dual-beam  oscilloscope 
with  outstanding  sensitivity  which 
is  capable  of  displaying  x-y  plots 
and*  simultaneously  displaying 
either  the  x-  or  y-signal  against 
time  is  available.  A  unique  switch¬ 
ing  arrangement  on  the  front  panel 
of  the  type  411  develops  nine  ma- 
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m^Mi: 


Dte  cast  by  GRC  in  tine  alioy  in  a  Ringle  automatic  operation,  thia 
forinw  Hcrew  machine  part  for  a  ball  point  |>en,  new  roeta  tittle  more 
than  $2. no  per  thoiikand  in  iota  of  a  mtition.  hlach  biiHtiinit  ia  uniform, 
ciean  and  act'Urate — no  ciit-ofl’  marka,  no  hurra,  no  at-comiary  irtmminK 
and  no  a<‘rap  toaa.  Typical  of  the  prtaliiction  e<-onouiiea  and  wlile  dealun 
latitude  which  GRC  a  eicluaive  patented  methoda  hare  made  lawalhle 
on  parts  “no  blKKcr  than  your  thumbnail.'’  (.Maximum  site  ia  1%** 
^nne,  ^  oi. ;  no  aite  too  aiiiall). 

Simple  or  iViuplex,  let  GRC'a  unique  trchnlquea  Ko  to  work  for 
you  ...  on  tiny  die  laat  and  plastir  molded  parta  made  to  order 
...  on  their  wide  variety  of  ataadard  parta  available  In 
^  stock — die  cast  wins  and  round  bead  thumb  nuts  anil  acrews. 

cap  nnta,  aeara  and  idniona,  molded  nylon  acrewa,  you'll 
be  glad  you  did. 


Write,  wire,  phone  TODAY 
ior  bulletins,  spec  sheets 
and  Diiees.  Send  prints  or  apeoa 
tor  quotation. 


World's  Foremost  Producer  of  Small  Die  Castinr/s 


151  Beechwood  Avnu«,  Naw  Rochalle,  N.  Y.  a  NEw  RochalU  3-8600 
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A  iecondary  dislribulioH  of  the  securities  listed  below  has  been  completed  by  the 
undersigned.  All  of  these  shares  having  been  sold,  this  adver¬ 
tisement  appears  only  as  a  matter  of  record. 

Not  a  New  luue 


12,530  Shares 

Airpax  Electronics,  inco 

Capital  Stock  Class  A 

(«S.OO  Pari 


Men  on  the  Move 


Now  available 

in  a  new  edition . , . 

with  new  figuree. 

This  popular  booklet  points  up  the 
important  sales  problem  of  personnel 
turnover  in  industry.  Out  of  every 
1,000  key  men  (over  a  12-month  pe¬ 
riod)  343  new  faces  appear  ...  66 
change  titles  ...  157  shift . . .  and  435 
stay  put.  These  figures  are  based  on 
average  mailing  address  changes  on  a 
list  of  over  a  million  paid  subscribers 
to  McGraw-Hill  magazines. 

Writs  US  for  a  hss  copy 

Company  Promotion  Department 

McGraw-Hill  Publishing  Co.,  Inc. 

330  West  42nd  Street, 

New  York  36,  New  York 


Placement  of  the  securities  listed  below  has  been  arranged  privately 
through  the  undersigned. 


10,000  Shares 

Airpax  Electronics,  ince 

Capital  Stock  Class  B 

<*3.00  Par) 


Schuster  &  Co.,  Inc. 

37  Wall  Street  New  York  5,  N.  Y. 
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jor  modes  of  display.  By  introduc¬ 
ing  Z-axis  modulation,  27  addi¬ 
tional  useful  display  modes  are 
possible.  Circle  219  on  Reader 
Service  Card. 


Applicator/Dispenser 
for  retaining  rings 

Waldes  Kohinoor,  Inc.,  47-16 
Austel  Place,  Long  Island  City  1, 

N.  Y.,  has  developed  a  new  appli¬ 
cator  and  dispenser  designed  for 
faster,  more  efficient  and  more  eco¬ 
nomical  assembly  of  Truarc  series 
5139  Prong-Lock  retaining  rings. 
The  applicator  is  available  in  eight 
sizes  to  accommodate  rings  for 
shafts  ranging  in  diameter  from 

O. 092  in.  to  0.438  in.  The  dispenser 
is  available  currently  in  four  sizes 
to  accommodate  size  —15,  —18, 
—25  and  —31  rings.  Circle  220  on 
Reader  Service  Card. 


Hermetically  sealed,  miniature 
relays  that  combine  compactness, 
dependability,  ruggedness  with 
minimum  weight.  Type  M  relays 
meet  all  critical  military  and  com¬ 
mercial  specifications. 

Type  M  relays  bring  you  all  these 
features: 

H*avy  Duty  Contact* 

a— 120  V.  A.C.— 10  amps, 
non-inductive 
b— 28  V.  D.C.-6  amps, 
inductive 

c— 28  V.  D.C.— 10  amps, 
non-inductive 

Rotary  Action 

dynamically  balanced  armature 
Special  Contacts 

for  dry  circuit  applications 
Special  Mountings  available 
Wide  Variety  of  header  types 
Basle  Dimensions 

l%”xl''x  1-3/16"  dia. 
Contacts:  Vi”  x  Vi”  x  .047”. 
Weight:  4  oz. 

Write  for  full  details.  Kellogg  will 
gladly  design  relays  to  meet  your 
own  specifications  and  operating 
conditions. 


,7TTTT^V 


Servo  Pot 
wire  wound 

Maurey  Instrument  Corp.,  7924 
S.  Exchange  Ave.,  Chicago  17,  Ill. 
The  87-M30  is  a  S  in.  diameter 
servo  precision  potentiometer. 
Resistance  range  is  25  to  50,000 
ohms.  Torque  is  less  than  0.10 
oz-in.  Independent  linearity  is 
±5  percent  above  1,000  ohms.  Ex¬ 
cept  for  the  shaft  end,  the  unit  is 
completely  sealed  from  moisture 
and  foreign  material.  It  will  pass 
applicable  requirements  of  MIL- 
R-19A,  MIL-E-5272A.  4  mils.  Cir¬ 
cle  221  on  Reader  Service  Card. 


'Euoee 


CHICAGO,  ILLINOIS 


Kellogg  Switchboard  and  Supply  Company,  SSBO  South  Cicero  Avenue, 
Chicago  SS,  III.  Communications  division  of 


Manufacturers  of:  Relays  •  Hermetically  Sealed  Relays  *  Switches 
Miscellaneous  Telephone  Type  Components 
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CUT  LAB  EQUIPMENT  COSTS  IN  HALF 


ELECTRONIC  KITS 


High  Vacuum  Equipment  Corp.,  2 
Churchill  Road,  Hingham,  Mass., 
announces  a  push-pull  rotary  seal 
for  installation  in  units  where  a 
90  deg  translation  of  motion  is  re¬ 
quired  between  the  vacuum  cham¬ 
ber  and  the  operator’s  position  in 
front  of  the  system.  It  is  capable 
of  introducing  both  rotary  and 
vertical  motion  into  vacuum  sys¬ 
tems  operating  as  low  as  1  x  10"* 
mm  Hg.  The  device  is  capable  of 
continuous  360  deg  rotation,  and 
4  in.  of  vertical  motion.  Circle  222 
on  Reader  Service  Card. 


Th«  HMthhit  Model  OP>1  Profttsionai 
5'  DC  OscMIosMpe  is  an  eitampla  of 
the  top  Quality  test  instruments  avail¬ 
able  from  Heath  at  H  O^ice  you 
would  expect  to  pay.  This  feature- 
packed  kit  sells  complete  for  only 
$179.06. 


Heathkits  give  you  twice  as  much  equipment 
for  every  dollar  invested. 


Stretch  your  test  equipment  budget 
by  using  HEATHKIT  instruments 
in  your  laboratory  or  on  your  pro¬ 
duction  line.  Get  high  quality  equip¬ 
ment  without  paying  the  usual 
premium  price  by  letting  engineers 
or  technicians  assemble  Heathkits 
between  rush  periods.  Compre¬ 
hensive  step-by-step  instructions 
insure  minimum  construction  time. 
You'll  get  more  equipment  for  the 
same  investment  and  be  able  to  fill 
any  requirement  by  choosing  from 
more  than  100  different  electronic 
kits  by  Heath.  These  are  the  most 
popular  "do-it-yourself”  kits  in  the 
world,  so  why  not  investigate  their 
possibilities  in  your  business.  Send 
today  for  the  free  Heathkit  catalog! 

ALL  PRICES  FOB.  BENTON  HARBOR  MICH.  PRICES  AND  SPECIFI¬ 
CATIONS  ARE  SUBJECT  TO  CHANGE  WITHOUT  NOTICE 


The  Heathkit  Model  V-7A  is  the 
world's  largest  selling  VTVM. 
Precision  resistors  are  used  in 
the  voltage  divider  circuit  for  high 
accuracy  and  an  etched  circuit 
board  simplifies  assembly  and 
cuts  construction  time  in  half* 
Price  of  this  outstanding  kit  is 
only  $25.95. 


Tv  Camera 
withstands  noise 

Kin  Tel,  a  division  of  Cohn  Elec¬ 
tronics,  Inc.,  5725  Kearny  Villa 
Road,  San  Diego  12,  Calif.  Model 
1986  CN  camera  is  designed  for 
clo.sed-circuit  tv  systems  where 
noise  and  vibration  are  severe  oper¬ 
ating  hazard.s.  It  can  operate  in 
noise  environments  up  to  =  145  db 
without  an  acoustical  housing.  Im¬ 
mediate  application  is  on  rocket  or 
jet  engine  test  .stands.  The  camera 
is  essentially  free  of  microphonic.s. 
It  features  a  video-signal  amplifier 
with  subminiature  tubes  mounted  in 
a  unique  heat  sink.  Result  is  a 
dampening  out  of  .sound  vibrations, 
plus  full  thermal  protection.  Circle 
223  on  Reader  Service  Card. 


Th.-  H«=>athkit  Model  PS -4  Variable 
Voltaqe  Regulated  Power  Supply 
Kit  is  another  outstanding  ex¬ 
ample  ot  Heath  Company  engi- 
nei'fing  ingenuity.  Truly  profes¬ 
sional  in  performance  a',  well  as 
app<  aranco  yet  It  costs  only  $54  95. 


FREE  CATALOG 


tubcidiary  of  Oayttrom,  Inc. 

Benton  Harbor  14,  Michigan 

Please  send  the  latest  Free  Heathkit  Catalog. 


Mail  the  coupon  today 
for  the  latest  catalog 
describing  over  100 
easy-to-build,  high  quality 
electronic  kits. 


ADOBES 


S1ATI 
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AVIATIONI  corporation 


Literature  of 
the  Week 


MATERIALS 


Teflon  Tubing.  Continental-Dia¬ 
mond  Fibre  Corp,,  Newark,  Del., 
has  available  a  new  bulletin  on  the 
CDF  line  of  flexible  thin-wall 
paste-extruded  tubing  and  spa¬ 
ghetti  extruded  Teflon.  Circle  250 
on  Reader  Service  Card. 


Potting  and  Molding  Compound. 
Electronic  Production  &  Develop¬ 
ment,  Inc,,  138  Nevada  St.,  El 
Segundo,  Calif.,  has  published  a 
loose-leaf  perforated  bulletin  on 
TC-459  connector  potting  and  junc¬ 
tion  molding  compound.  Circle  251 
on  Reader  Service  Card. 


Ceramic  Tooling.  Duramic  Prod¬ 
ucts,  Inc.,  262-272  Mott  St., 
New  York  12,  N.  Y,  Bulletin  117 
is  a  2-page  technical  data  sheet 
describing  Duramic  Grade  M120F-T 
ceramic,  a  new  wear-resistant 
high-temperature  tooling  material 
for  use  in  alloying  of  semiconduc¬ 
tor  materials.  Circle  252  on  Reader 
Service  Card. 


COMPONENTS 


Resistance  Card.  Filmohm  Corp., 
48  W.  25th  St.,  New  York  10,  N.  Y. 
Bulletin  P-2  describes  the  metal 
film  flberglass  plastic  resi.stance 
card,  a  new  highly  stable  micro- 
wave  attenuator  material.  Circle 
253  on  Reader  Service  Card, 


Slated  to  be  the  “workhorse  of  the  tran¬ 
sistor  industry”,  this  new  Bendix  series 
consists  of  three  models — each  with  a 
different  voltage  rating  and  each  in 
high-volume  production. 

Contained  in  the  JEDEC  TO-9  pack¬ 
age,  this  tiny  transistor  dissipates  400 
mW  of  power  at  25°C  and  67  mW  at 
75'’C.  The  higher  voltage  rating  and 
high  current  gain  are  combined  with 
more  linear  current  gain  characteristics 
to  enable  switching  applications  and 
lower  distortion  output.  Featuring  low 
saturation  resistance,  the  typical  values 
are  1  ohm  measured  at  100  MA.  The 
2N1008  series  has  a  minimum  current 
gain  of  40  and  a  maximum  of  150. 


Eliminating  the  internal  connection  be¬ 
tween  transistor  and  case  allows  circuit 
isolation.  Long  life  and  stable  opteration 
are  assured  by  welded  construction  and 
a  vacuum-tight  seal. 

AISOLUTI  MAXIMUM  RATINOS 


Large  Waveguide.  I-T-E  Circuit 
Breaker  Co.,  1900  Hamilton  St., 
Philadelphia  30,  Pa.  A  four-page 
report  reviews  a  full  family  of 
large  waveguide  components  and 
associated  test  equipment.  Circle 
254  on  Reader  Service  Card. 


Write  today  for  the  new  Bendix  Semi¬ 
conductor  Catalog  for  more  information 
on  our  complete  line  of  power  transistors, 
power  rectifiers,  and  driver  transistors. 
SEMICONDUCTOR  PRODUCTS,  BENDIX  AVIA¬ 
TION  CORPORATION,  LONG  BRANCH,  N.  I. 


Flexible  Shafting.  F.  W.  Stew¬ 
art  Corp.,  4311-13  Ravenswood 
Ave.,  Chicago  13,  Ill.  A  new  bulle¬ 
tin  explains  briefly  the  advantages 
and  the  simplicity  of  designing  a 
flexible  shaft  into  products  having 
an  application  which  requires  con- 


Coost  SaUi  A  S*rvk*:  117  E.  Provld«f»cia  Av*.«  Aurbank*  Californio  •  Midwoft  Solot  OINeoi  4104  N.  Hortom 
Avo^  Chicago  34,  Nlinok  •  Now  England  Saloi  Offko:  4  Uoyd  Rd.,  Towktbury,  Mot$.  •  Export  Solot  &  Sorvko:  Sondix 
IntomoHonol  DIvition,  203  E  42nd  $t^  Now  York  17,  N.  Y.  •  Conodion  Afflliatot  CompvHng  Dovkot  of  Conodo,  Ltd., 
f.  O.  Sox  30S,  Ottowa  4,  Ontorio. 
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Get  out  your  pencil  and  help  yourself  to 
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it's  free— it's  easy— 
it's  for  your  convenience 


Use  these  handy  READER  SERVICE  CARDS  for  more 
information  on: 

ADVERTISEMENTS-NEW  PRODUCTS- 
LITERATURE  OF  THE  WEEK 

1 —  Circle  the  number  on  the  postpaid  cord  below  that 
corresponds  to  the  number  at  the  bottom  of  Adver* 
tisement.  New  Product  item,  or  Literature  of  the 
Week  selection. 

2 —  Please  print  carefully,  os  it  is  impossible  to  process 
cords  that  are  not  readable. 


FOR  SPECIFIC  ITEMS  HI 
MULTI-PRODUCT  ADVERTISEMENTS 
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pire,  to  receive  electronics  regu¬ 
larly,  fill  in  the  section  "FOR 
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Send  no  money,  electronics  will 
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In  every  industry  there's  always  Research/Production/ 

ONE  accepted  Product  and  Management  Engineers,  who, 
Data  Buying  Book...  in  elec*  individually,  or  working  in  com- 
tronics  it's  the  BUYERS'  bination  with  one  another, 
GUIDE  —  fundamental  in  any  influence  the  purchase  of  prod- 
sales  program  aimed  at  the  ucts,  materials  and  services .. . 
electronics  and  allied  Indus*  whatever  is  bought  by  the 
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trol  from  remote  places.  Circle 
255  on  Reader  Service  Card. 


Electronic  Control  System.  D.  W. 
Thomas  Engineering  Inc.,  367  W. 
Seventh  St.,  San  Pedro,  Calif.  Bul¬ 
letin  3079  describes  Ra-Trol,  a 
transistorized  subminiature  elec¬ 
tronic  control  system.  Circle  256 
on  Reader  Service  Card. 


Resistors /Capacitors.  Ohmite 
Mfg.  Co.,  3670  Howard  St.,  Skokie, 
Ill.  Bulletin  162  describes  three 
unusual  assortments  of  precision 
resistors  and  tantalum  capacitors 
marketed  by  the  company  to  meet 
complex  missile  age  needs.  Circle 
257  on  Reader  Service  Card. 


EQUIPMENT 


Industrial  Automation  Equip¬ 
ment.  Radio  Corp.  of  America, 
Camden  2,  N.  J.  A  new  product 
information  folder  contains  de¬ 
scriptions  and  specifications  of  a 
wide  variety  of  building-block 
type  automation  machines  for 
mechanizing  and  integrating  pro¬ 
duction  and  assembly  operations. 
Circle  258  on  Reader  Service  Card. 


Recorder/ Reproducer.  Minne¬ 
sota  Mining  &  Mfg.  Co.,  2049  So. 
Barrington  Ave.,  Los  Angeles  25, 
Calif.  A  four-page  technical  bro¬ 
chure  describes  the  new  Mincom 
7-track  video  band  magnetic  re¬ 
corder/reproducer.  Circle  259  on 
Reader  Service  Card. 


Liquid  Density  instrumentation. 
General  Communication  Co.,  677 
Beacon  St.,  Boston  15,  Mass.  Bul¬ 
letin  LDl-58  describes  high  reso¬ 
lution  liquid  density  instrumen¬ 
tation  for  process  application. 
Circle  260  on  Reader  Service  Card. 


FACILITIES 


Equipment  and  Systems.  Milgo 
Electronic  Corp.,  7601  Northwest 
37th  Ave.,  Miami  47,  Fla.,  has 
published  a  brochure  discussing 
its  personnel,  products,  and  fa¬ 
cilities  for  the  design  and  manu¬ 
facture  of  individual  pieces  of 
equipment  as  well  as  complex  elec¬ 
tronic  systems.  Circle  261  on 
Reader  Service  Card. 
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If  you  feel  you  must  make  your  own  pots  to  get  exactly  what  you  need, 
don’t  overlook  quality  control  along  the  way!  And  this  can  be  a  messy 
business,  what  with  special,  elaborate  techniques  to  quality-check 
every  production  stage!  Oh,  you  11  get  involved  in  maddening  bouts 
with  visual  comparitors,  ratiometers.  environmental  testing  labs  —  and 
when  you’ve  finished  —  and  made  a  few  hundred  revisions  —  you 
might  have  the  quality  you  want! 


So,  before  you  go  fly  a  kite  —  consider  Ace.  We’ve  been  all  through 

this  before,  and  have  what  is  regarded  to  be  the  finest 

quality  control  system  in  the  industry.  It  enables  us  to  Eg 

keep  our  final  costs  down,  by  rejecting  sub-standards  at  Eli 

each  stage,  without  waiting  for  the  final  inspection.  Al- 

though  it’s  more  work  this  way,  we  can  offer  a  higher  ji 

degree  of  resolution  and  linearity  at  a  lower  price.  So. 

for  precision-at-price.  see  your  ACErep!  '  *1 H  j  ' 

Here's  0.5%  linearity  in  a  V2"  pot:  the  Series  500  ACEPOT^.  Single¬ 
turn.  —55°  to  I25’‘C  range.  As  u/ith  all  Ace  components,  tested  in 
every  stage  0}  its  manufacture! 
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you  save  50%  on  Top -Quality 

Test  Instruments 
HI-FI  •  Ham  Gear 

KITS  AND  WIRED 

for  professional  and  homo  use 


TEST  INSTRUMENTS 
battery  eliminators 
battery  testers 
bridees 
decade  boxes 
electronic  switch 
flyback  tester 
oscilloscopes 
probes 
sl(nal  and 
sweep  senerators 
tube  testers 
transistor  tester 
vacuum  tube 
voltmeters 
volt-ohm- 
milliammeters 


NI-FI 

stereo  and  monaural 
tuners 

preamplifiers 
power  amplifiers 
Integrated  amplifiers 
speaker  systems 

HAM  REAR 

cw  transmitter 
modulator-driver 
grid  dip  meter 

OVER  IVt  MILLION 
El  CO  Instruments  In 
use  throughout 
the  world. 


LIFETIME  service  and  calabration  guarantee. 
IN  STOCK  at  your  neighborhood  EICO  dealer. 
Send  now  for  FREE  catalog  E-3 
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NEW  BOOKS 

Le  Calcul  Analogique 
Par  Courants  Continus 

By  M.  DANLOUX-DUMESNILS 

Dunod,  Paris,  France,  1958,  257  p. 

This  introduction  to  the  subject  of 
analog  computers  fills  an  important 
void,  as  it  is  one  of  the  few  non- 
English  publications  on  the  subject. 

A  strong  recommendation  for  the 
book  is  that  it  is  written  for  the 
person  who  is  going  to  use  the  com¬ 
puter.  The  author  attempts  to  in¬ 
still  a  basic  pattern  of  thought  for 
the  novice  to  follow  in  trouble¬ 
shooting  the  computer.  This  ap¬ 
proach  has  been  lacking  to  a  certain 
extent  in  American  texts  on  analog 
computers. 

Contents — The  topics  covered 
are  materially  the  same  as  those 
found  in  American  books  but  do 
not  cover  any  new  additions.  It  is, 
perhaps,  in  this  respect  that  there 
is  some  weakness. 

In  general,  the  book  should  in¬ 
deed  be  helpful  to  the  beginner.  The 
author  presents  the  material  lu¬ 
cidly,  important  points  are  sum¬ 
marized  and  at  the  same  time  the 
reader  is  introduced  to  the  parlance 
of  the  art.  —  Walter  Brunner, 
Electronic  Associates  Inc.,  Prince¬ 
ton  Computation  Center,  Princeton, 
N.  J. 


Control  System 
Components 

By  J.  GIBSON  and  F.  TUTEUR 

McGraw-Hill  Book  Company,  New 
York,  1958,  493  p,  $12.00. 

In  “Control  System  Components” 
the  authors  have  successfully  laid 
the  foundation  for  bridging  the  gap 
between  the  more  theoretical  trea¬ 
tises  on  control  sy.stems  engineer¬ 
ing  and  the  somewhat  shocking, 
hard  cold  facts  of  equipment  de¬ 
sign. 

The  transitional  problems  in¬ 
volved  in  progressing  from  concept 
to  the  physical  realization  of  con¬ 
trol  system  hardware  are  many; 
and  their  solution  requires  a  funda¬ 
mental  knowledge  of  components, 
their  limitations  and  some  of  the 
really  practical  considerations  that 
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ADVERTISING 


handy 
9"  by  12" 
folders  [• 


Keep  your  sales,  management  and 
distribution  people  informed 
on  your  advertising.  Circulate 
preprints,  reprints,  schedules 
and  other  material  in  these 
folders,  and  make  your  advertising 
dollars  work  over  and  over  for  you. 
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govern  their  usage.  It  is  exactly 
these  areas  that  Gibson  and  Tuteur 
cover  in  realistic  detail  and  in  a 
thoroughly  modern  and  workman¬ 
like,  if  not  imaginative,  manner. 

The  textbook  is  admirably  not 
weighted  too  heavily  in  favor  of  the 
electronic  elements  of  the  servo¬ 
mechanism.  Devoting  approxi¬ 
mately  60  percent  of  its  pages  to 
electrical  and  electromechanical 
components,  the  remaining  40  per¬ 
cent  of  the  book  is  reserved  for  a 
good  treatment  of  mechanical,  hy¬ 
draulic  and  pneumatic  elements  of 
the  servo  system.  It  is  felt  this 
division  of  emphasis  is  roughly  in 
proportion  to  the  physical  design 
problems  after  the  initial  system 
synthesis  has  been  performed. 

To  summarize.  Control  System 
Components  appears  to  be  a  gen¬ 
erally  u.seful  text,  one  which  should 
find  application  in  the  .schools  in 
both  undergraduate  and  graduate 
classes,  as  well  as  in  the  bookcase 
of  the  practicing  engineer,  and 
which  is  a  worthy  and  neces.sary 
complement  to  the  more  theoretical, 
advanced  texts  on  control  .system 
analysis  and  .synthesis.  As  such,  it 
is  highly  recommended. — A.  E. 
Nash  MAN,  Executive  Engineer, 
ITT  Lahora  tori  eft,  Nutley,  N.  J. 


THUMBNAIL  REVIEWS 


Vistas  in  Astronautics.  Edited  by  M. 
Alperin,  M.  Stern  and  H.  Wooster, 
Permagon  Press,  New  York,  19.58, 
330  p,  $15.00.  These  unclassified 
portions  of  the  proceedings  of  the 
Astronautics  Symposium  sponsore<l 
in  1957  by  the  Air  Force  Office  of 
Scientific  Research  of  the  Air  Re¬ 
search  and  Development  Command 
and  Convair  Division  of  General 
Dynamics  Corp.  includes  articles  on 
reentry,  tracking  and  communica¬ 
tions,  environment  and  measure¬ 
ments,  propulsion,  orbits,  and  hu¬ 
man  factors.  Articles  in  the  second, 
third  and  sixth  sections  should  be 
of  interest  to  electronics  engineers. 

The  Electrical  Production  of  Music. 
By  A.  Douglas,  Philosophical  Li¬ 
brary,  New  York,  1957,  223  p, 
$12.00.  Addressed  to  the  reader  pos¬ 
sessing  an  elementary  knowledge  of 
both  music  and  electronics,  this  book 
starts  with  an  introduction  to  the 
physics  of  musical  instruments  and 
then  leads  into  characteristics  and 
applications  of  electronic  circuits  in 
music  production. 


ELECTRONIC  COMPONENTS 
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Miniature  TIME  DELAY  R^YS 

Low-cost  for  commercial  applications 

Curtiss-Wright  offers  a  reliable  and  inexpensive  thermal  time  delay 
relay  in  the  “G”  and  “K”  Series  —  miniature  size  hermetically 
sealed  in  glass. 

SPECIFICATIONS 

Time  delay . Preset  3  to  60  seconds 

Contact  .  or 

Heater  . 

. Less  than  one 

Base . Miniature 

. T6  Vi  bulb-Max.  hgt.  ZMT 

New  DIGITAL  MOTORS 

Stepping  motors  for  high  reliability  ap- 
plications.  Meet  the  requirements  of 
assured  reliability  and  long  air- 

craft,  missile  and  automation  systems. 

FEATURES  I  Bi'dif^ctional  •  Positive  lock  •  Dynamically 
I  balanced  *  Simplicity  of  design  «  High  pulsing  rate. 

New  ULTRASONIC  DEXAY  LINES 

Enables  development  engineers  to  em- 
ploy  new  concepts  existing  and  pro- 
jected  applications.  Low  in  cost,  small 
in  size  and  simple  to  operate. 


SPECIFICATIONS 

Delay  range . 5  to  6000  microseconds 

Toleranca . ±0.1  microsecond 

Signal  to  noise  ratio . Greater  than  10:1 

Input  and  output  impedance. 50  to  2000  ohms 

Carrier  frequency . 100  kc  —  1  me 

Delay  to  pulse  rise  time . Up  to  800:1 


WRITE  FOR  COMPLETE  COMPONENTS  CATALOG  159 

KLKCTRONICS  DIVISION 

CURTISS-WRIGHT 

CORPORATION  •  WEST  CALDWELL,  N.J. 
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PLANTS  AND  PEOPLE 


positions  as  chief  engineer  of  Pa¬ 
cific  Scientific  Co.;  vice-president, 
engineering,  G.  M.  Giannini  Co.; 
western  division  manager,  Kearfott 
Co.;  and  most  recently,  vice-presi¬ 
dent  and  general  manager  of  the 
electronics  division,  Byron  Jackson 
division  of  Borg-Warner  Corp. 


Bowmar  Growth  Continues 


Bowmar  Instrument  Corp.,  producer  of  precision  control  and  indicating 
components,  has  added  more  than  6,000  sq  ft  of  floor  space  to  its  new  Ft. 
Wayne,  Ind.,  facility. 

The  new  area  is  for  the  company’s  engineering  and  sales  groups,  says 
E.  A.  White,  president.  New  construction  has  taken  the  form  of  a  second- 
floor  addition  at  the  front  end  of  the  present  plant. 

Layout  plans  for  Bowmar’s  new  30,000  sq  ft  facility  ha'd  scarcely  taken 
a  curl  after  the  Oct.,  1957  dedication,  when  a  year  later  management  took 
another  look  to  see  what  it  could  do  to  take  care  of  additional  demand. 
Even  in  the  recession  year,  Bowmar  expanded  its  personnel  and  equip¬ 
ment. 

Bowmar  manufactures  a  broad  line  of  precision  servo  gearheads, 
counting  devices  and  electromechanical  packages  for  control  and  guidance 
systems.  The  company’s  components  are  used  widely  in  U.  S.  missile  and 
space  exploration  systems. 

The  latest  expansion  is  right  on  schedule  for  Bowmar,  which  each  year 
since  its  forming  in  1951  has  had  to  move  or  expand  to  double  and  even 
triple  its  space. 

Bowmar  growth,  although  rapid,  is  just  well  underway,  according  tq 
White.  This  year  the  company  expects  to  complete  plans  for  further  ex¬ 
pansion  in  its  laboratory,  Research  and  development,  and  environmental 
testing  facilities. 


Watkins-Johnson 
Hires  St.  John 

Grant  E.  St.  John  has  joined  the 
technical  staff  of  Watkins-Johnson 
Co.,  Palo  Alto,  Calif.  He  was  for¬ 
merly  with  Bell  Telephone  Labora¬ 
tories  in  the  East,  which  he  joined 
in  1952  to  work  on  low-noise  travel¬ 
ing-wave  tubes. 


Convair-Pomona  to  be  used  in  con¬ 
junction  with  the  preflight  check¬ 
out  equipment  of  the  Atlas  missile. 

Prior  to  joining  Epsco,  Forrest 
was  a  project  engineer  for  the  B.  J. 
Electronics  Corp.  of  Santa  Ana, 
Calif. 


Harkness  Takes 
Bendix  Post 

The  new  post  of  electronics  man¬ 
ager  at  Bendix-Pacific  division,  No. 
Hollywood,  Calif.,  was  recently 
taken  over  by  John  R.  Harkness. 

Bendix-Pacific’s  electronics  proj¬ 
ects,  which  he  will  head,  include 
telemetry,  radar,  sonar,  and  missile 
guidance  systems. 

Harkness’  experience  in  elec¬ 
tronics,  spanning  20  years,  includes 


Elect  Truesdell 
Board  Member 

Vice-president  and  director  of 
sales  of  Zenith  Radio  Corp.,  L.  C. 
Truesdell,  has  been  elected  a  mem¬ 
ber  of  the  corporation’s  board  of 
directors. 

Trusdell  joined  Zenith  in  1949  as 
vice-president  and  sales  manager 


Forrest  Joins 
Epsco-West 

Stanley  C.  Forrest  recently  joined 
Epsco-West,  Anaheim,  Calif.,  as 
project  engineer. 

His  initial  assignment  is  the  de¬ 
sign  and  development  of  a  switch 
timing  and  monitoring  system  for 
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operating  temperatures 

SILICON 

POWER 

TRANSISTORS 


Awailable  in  production  quantities! 


The  Westinghouse  Silicon  Power  Transistor  pictured 
above  is  a  highly  efficient  device  which  greatly  increases 
the  range  of  applications  for  transistors  which  must  oper¬ 
ate  without  high  losses  in  the  “true  power  range.”  Thanks 
to  a  remarkably  low  saturation  resistance — less  than  .750 
ohms  at  2  amperes  and  .5  ohms  at  5  amperes — these  tran¬ 
sistors  possess  very  low  internal  dissipation,  and  can  be 
efficiently  used  in  applications  where  they  must  handle  as 
much  as  1000  watts.  For  example,  as  a  DC  switch,  handling 
750  watts  (150  volts  at  5  amps)  the  internal  dissipation  is 
about  9  watts,  with  an  efficiency  of  better  than  99%. 

Additionally,  and  unlike  germanium  units  which  are 
limited  to  approximately  85®C,  these  transistors  can  oper¬ 
ate  in  ambient  temperatures  up  to  150®C.  Thus,  even  where 
the  higher  power  rating  is  not  required,  these  units  may 
be  used  for  their  high  temperature  capabilities. 

There  are  a  great  many  applications  for  which  this  new 
type  of  silicon  power  transistor  is  ideally  suited.  It  will  find 
use  in  inverters  or  converters  (AC  to  AC;  AC  to  DC; 
DC  to  AC;  DC  to  DC),  regulated  power  supplies,  servo 
output,  and  other  aircraft  circuits,  as  well  as  in  certain 
anmlifiers  and  switching  ^plications. 

Westinghouse  Silicon  Power  Transistors  are  available 
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in  2  and  5  ampere  collector  ratings.  Both  of  the^e  are 
available  in  30, 60, 100,  and  150  volt  ratings  in  production 
quantities  for  your  immediate  applications.  Sample  quan¬ 
tities  are  available  in  higher  voltage  ratings.  Call  your 
Westinghouse  representative  or  write  directly  to  Westing¬ 
house  Electric  Corporation,  Semiconductor  Department, 
Youngwood,  Pennsylvania. 


UnV  SATUMTHM  RCSISTANCt 

Important  improvements  in 
silicon  purification  and 
transistor  fabrication  have 
produced  a  new  series  of 
Westinghouse  Power 
Transistors  of  exceptionally 
low  saturation  resistance. 


f••C04.tfCT0ll  evfIMNT  iMiMrMi 

VDU  CAN  M  SUHE...IC  irb 
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EXPANDING  ACTIVITIES  AT  RAYTHEON 
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Doppler 
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ADVANCED  TRANSISTOR  CIRCUIT  for  low-noise,  wide-band 
video  application  was  developed  after  numerous  improvements 
were  made  by  Raytheon  Maynard  Laboratory  engineers.  Unit  - 
which  measures  flight  path  of  missile  —  is  part  of  system  de¬ 
signed  and  developed  in  small  project  groups. 


Achievements  in  navigation  and  guidance 
bring  recognition  to  Maynard  engineers 


in  charge  of  radio  and  television. 
He  was  named  director  of  sales  in 
1955. 


Allied  Control 
Ups  Bachorik 

New  general  sales  manager  of 
Allied  Control  Co.,  Inc.,  New  York 
City,  is  Edward  Bachorik.  The 
firm  manufactures  electrical  re¬ 
lays,  miniature  electronic  switches 
and  solenoid  valves. 

Bachorik  joined  Allied  Control  in 
1947  and  had  served  as  regional 
sales  manager  prior  to  his  recent 
promotion. 


The  diagram  above,  roughed  out  by  a  Raytheon  engineer, 
represents  one  of  a  number  of  significant  steps  in  the 
development  of  a  miss-distance  measuring  set. 

As  a  key  member  of  one  of  the  small  project  groups  at 
the  Raytheon  Maynard  Laboratory,  this  man  and  his 
associates  know  what  is  meant  by  recognition.  Their 
accomplishments  are  a  matter  of  record  and  they  have 
been  rewarded  accordingly. 

Do  you  know  advanced  circuit  design,  systems  en« 
gineering,  systems  analysis,  microwave  engineering  or 
electronic  product  design? 

To  learn  more  about  current  projects  and  how  your 
professional  services  can  be  fully  utilized,  please  phone 
Maynard,  Massachusetts,  TWinoaks  7-2945.  Ask  for  Mr. 
Fred  Prystas.  Or,  if  you  prefer,  write  him  for  details.  He’ll 
be  glad  to  arrange  an  appointment  at  your  convenience. 


RAYTHEON  MANUFACTURING  COMPANY 


WTHEoS 


Excellence  in  Electronics 


P.  O.  Box  S7C,  Maynard,  Massachuaatta 


Burnell  Names 
Walter  Bein 

Chief  engineer  for  Burnell  &  Co., 
Walter  Bein  has  been  elected  an 
officer  of  the  company  and  director 
of  engineering  with  broad  research 
and  development  responsibilities. 
He  will  supervise  Burnell’s  design 
program  at  its  main  plant  in  Pel¬ 
ham,  N,  Y. 

Components  manufactured  by 
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A  FULL  LINE 

OF  SERVOSYSTEM  ANALYZERS 


*  SHOWN  WITH  ASSOCIATED  INDICATOR 

Choose  from  5  dependably  accurate  models 


covering  ranges  from  .001  to  100  cps. 

SERVoscoPE*  makes  preproduction  problem-solving  on  servo  systems,  equip* 
ment.  and  components  accurate — and  flexible. 

Wide  range  coverage.  Fast  direct-setting  and  read-out.  High- 
accuracy  measuring  of  phase,  transient  response,  and  gain.  Plus — rapid 
plotting  of  Nyquist,  Bode,  or  Nichols  diagrams. 

The  result:  safe,  dependable  control  system  evaluations — in 
advance — of  ultimate  operating  behavior  patterns. 

The  SERVOSCOPE  servo  analyzer  is  a  versatile  precision 
instrument  with  a  full  range  of  applications ... 

for  the  laboratory — in  design  and  test  stages  of  control  systems 
on  the  production  line — for  system  inspection,  quality  control 
and  as  a  teacher — in  the  university  and  in  industry,  A  proven  training  aid  in  theory 
j  and  practice. 

SERVOSCOPE— most  widely  used  method  for  control  behavior  analysis 
— becauso  of  featuros.  according  to  tho  model  selected,  like  these  i 


Burnell  are  currently  in  use  in  com¬ 
puters,  telemetering  communication 
systems  and  guidance  for  such 
missiles  as  the  Jupiter,  Thor, 
Polaris,  Falcon,  Talos,  LaCrosse 
and  Atlas  ICBM. 

News  of  Reps 

James  W.  Murray  of  Cincinnati, 
Ohio,  is  new  sales  rep  for  Tech¬ 
nical  Wire  Products,  Inc.,  Spring- 
field,  N.  J.,  manufacturer  of  r-f 
shielding  equipment.  He  will  cover 
southwestern  Ohio,  southern  Indi¬ 
ana  and  Kentucky. 

The  following  recent  rep  appoint¬ 
ments  have  been  announced  by 
Vis-U-All  Products  Co.,  Grand 
Rapids,  Mich.,  manufacturers  of  a 
line  of  tube  testing  equipment: 

Edwin  A.  Schultz  of  Indianap¬ 
olis,  Ind.,  covering  Indiana  and 
Kentucky;  L.  J.  McTaggart  of 
Buffalo,  N.  Y.,  covering  upstate 
New  York;  and  L.  E.  Barnhart  of 
Jacksonville,  Fla.,  covering  Ala¬ 
bama,  Florida,  Georgia,  North 
Carolina  and  South  Carolina. 

General  Ceramics  Corp.,  Keasbey, 
N.  J.,  recently  appointed  three  new 
sales  reps: 

Chapin  &  Associates  of  Los  An¬ 
geles  will  handle  southern  Cali¬ 
fornia,  including  San  Luis  Obispo, 
Kern  and  San  Bernardino  coun¬ 
ties. 

Northern  California,  including 
the  counties  of  Monterey,  Kings, 
Tulare  and  Ingo  will  be  handled 
by  Cerruti  &  Hunter  Associates  of 
Redwood  City,  Calif. 

Fryco,  with  offices  in  Scottsdale, 
Ariz.,  will  cover  the  Arizona  and 
New  Mexico  sales  territory. 

Three  sales  reps  are  named  by  the 
Mansol  Ceramics  Co.,  Belleville, 
N.  J.  Reps  and  their  territories 
are  as  follows: 

H.  S.  Bancroft  &  Co.  of  West¬ 
mont,  N.  J.,  for  Virginia,  eastern 
Pennsylvania,  southern  New  Jersey, 
Delaware,  Maryland  and  District 
of  Columbia;  Henry  Lavin  Asso¬ 
ciates  of  Meriden,  Conn.,  for  all 
six  New  England  states;  Henry 
Lazor  of  Rochester,  N.  Y.,  for  all 
New  York  state,  from  the  West¬ 
chester  County  line  north. 


•  Covers  the  frequency  range  from  .001  to 
too  cps  in  the  choice  of  five  standard 
models. 

•  Evaluates  AC  carrier  and  DC  servo- 
systems. 

•  Generates  sine  wave,  modulated  carrier 
wave,  and  square  wave  phaseable  sisals 
with  respect  to  either  electronic  linear 


sweep  or  sinusoidally  modulated  reference 
signal. 

•  Frequency  calibration  accuracy  of  ±2%; 
phase  measurement  accuracy  of  ±1%, 

•  Accepts  any  carrier  frequency  from  50  to 
5,000  cps. 

•  Indicates  by  means  of  servoscopb  Indi¬ 
cator  or  oscillograph  recording. 


Discover  the  full  benefits  of  the  servoscope! 

Write  for  complete  specifications  and  application  tips — today! 


CORPORATION 
Of  AMERICA 


20-20  Jericho  Turnpike,  New  Hyde  Perk,  L.  I.,N.  V. 


Discover  FACTS  abeol 
now  SIRVOtOARDS.  tool 

Find  out  about  the  economy, 
flexibility,  and  tpoce-saving  tech¬ 
niques  new  Servo  Corp.  "Bread¬ 
boards"  offer  design  groups.  Write 
for  new  brochure  TDS-1I00A. 
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ACTUAL  SIZE  PHOTO 


COMMENT 


SAC  Electronics 

Congratulations  on  the  excellent 
series  on  Strategic  Air  Command 
(p  30,  Feb.  13;  p  36,  Feb.  20;  p  35, 
Feb.  27).  You  have  packed  a  tre¬ 
mendous  amount  of  information 
into  a  few  pages,  and  it’s  all  crys¬ 
tal  clear. 

I  am  tiling  the  clips  .  .  . 

T.  J.  Bernard 
Radio  Corp.  of  America 
Camden,  N.  J. 


NEW!  Thii  pracition  low  nait* 
motal  film  ratitlor  moott  and 
•xcaodt  roquiromontt  with  lom- 
porotur*  coolliciani  of  plus  or 
minut  90  ppm/*C  indapont  of 
ratitforKa  volua.  Standard  tol- 
oronte  plot  or  minut  1  par 
cant.  Typa  WHM-1.123" 
long  X  .406"  diom. — it 
oquivolant  to  Mil  Styla 
IN  79,  maximum  voltoga 
rating  900V.  Typa  WFH- 
.781"  long  x  .290"  . 

diom. — oquivolant  to  J 

[  MU  Styla  IN  70,  1 

1  maximum  voltoga  I 

1  roting  390V.  I 

I  Enclotad  in  tpa-  I 

H  ciolly  datignad  har-  ■ 

H  maticolly  taolad  H 

H  plottic  eating  (pot-  H 

B  ant  panding)  to 

H  protoct  pracition 

ratittor  alamant. 


Microwave  Hazards 

Your  article  “Researching  Micro- 
wave  Health  Hazards”  (p  49,  Feb. 
20)  was  indeed  timely. 

The  subject  of  microwave  haz¬ 
ards  is  a  difficult  one  to  treat  fairly, 
and  you  have  conveyed  a  more 
nearly  accurate  impression  of  the 
present  state  of  our  knowledge  in 
this  field  than  most  of  those  who 
have  written  about  it  for  news¬ 
papers. 

In  my  opinion,  most  people  read¬ 
ing  the  statement  “Within  the  last 
two  years,  a  massive  research  pro¬ 
gram  has  attempted  to  enlarge  our 
understanding  of  the  biological  ef¬ 
fects  of  microwave  exposure”  will 
be  so  conditioned  by  the  adjective 
massive  that  they  will  overlook  the 
verb  has  attempted.  I  am  personally 
grateful  for  every  effort  being  made 
to  enlarge  the  available  data  on 
biological  effects,  and  trust  that  the 
research  program  will  continue  to 
be  increased  until  it  becomes  mas¬ 
sive.  We  in  industry  have  been  told 
several  times  to  be  patient  and  to 
realize  that’  biological  experiments 
are  apt  to  be  time-consuming. 

The  comparison  of  irreversible 
damage  to  the  eye  and  to  the  testis 
on  p  51  seems  to  be  based  on  opin¬ 
ion.  The  work  of  Drs.  C.  J.  Imig, 
J.  D.  Thomson  and  H.  M.  Hines  of 
the  University  of  Iowa  does  not 
support  that  view. 

Would  it  be  possible  to  give  Dr. 
J.  F.  Herrick  of  Mayo  credit  for 
discovering  the  clearly  nonthermal 
phenomenon,  or,  if  it  was  discov¬ 
ered  by  several  independently,  to 
give  each  credit? 

I  seriously  doubt  that  there  is 


A  3/16'^  or  larger  O.D. 
Universal  Joint  featuring: 

•  Minimum  Static  Torque  Rating  of  2S0 
inch-euncos 

•  Non-magnotic  ttainlass  steal  forks 
and  bronze  ball 

e  New  simple  3-part  design 

e  Minimum  back  lash 


Newest  addition  to  the  Curtis  line  is  the 
Simplex,  designed  to  fill  the  need  for  a 
small-size  universal  joint  with  a  high  Static 
Torque  Rating.  The  Simplex  is  available  in 
and  larger  outside  diameter.  Made  of 
non-magnetic  material  and  incorporating 
a  new  design  inherently  strong  in  torque, 
the  Simplex  is  particularly  well  adapted  to 
electronic  instrumentation. 


l^fSISTANCt  PWOWCIS 

jCOMI^AWY 

:«I4  S.  13  St, 


Harrliburg,  Pa. 


SnciUim  n  maNiKlwMi  gnlity  tnnltn:  rrMiUM 
Wkt  Wtorf  —  Ntfli  —  Ntili  Mtpliffl  —  Ni|li 

Frtenary.  Oxr  tnt  tmtaotf  ai4  slMMrn  ftr 
dnctai  omI  ulikcttkii  «•  mlflitt  taly  by  iHbwy 
Writ*  Itr  iMtt  ahnuttiM. 


adiation  equipment  ond  as  high  ra 
ustonce  standards.  Resistance  avail¬ 
able  to  100  million  megohms. 
Voltage  rating  to  15,000  volts, 
low  temporature  and  voltage  co- 
afficient.  Seven  sizes,  from  %" 
to  3"  long,  of  which  2  meat  ra- 
l  quiramants  of  MIL-R-14293A. 

I  Stondord  resistance  tolerance 
I  10%.  Tolerance  of  5%  ond  i 
I  3%  available.  Alto  matched  I 
■  pairs  with  2%  tolerance.  i 


Cotolog  Number  |  S3 


Static  Terqua 
Rating 


Nona 


Total  length 


Max.  Anglo  of 
Operation 


UNIVERSAL  JOINT  CO.,  INC. 

19  tiniin  Av*.,  Springfloid,  Mass. 
As  mar  to  yoa  as  yomr  tafapbon# 


CIRCLE  81  READERS  SERVICE  CARD 
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CIRCLE  80  READERS  SERVICE  CARD 


I 


any  significant  difference  between 
prescription  lenses  and  plain  lenses 
with  regard  to  focusing  r-f  energy 
from  radars  now  in  use.  I  agree 
that  goggles  using  various  kinds  of 
wire  mesh  do  cause  the  concentra¬ 
tions  expected  from  the  lenses. 

One  should  still  monitor  at  0.001 
w/cm*  even  if  harmonics  and  un¬ 
wanted  frequencies  are  eliminated, 
because  multiple  reflections  and  the 
types  of  signals  used  cause  such 
complex  fields  that  not  only  moni¬ 
toring  at  0.001  w/cm’,  but  also  us¬ 
ing  several  types  of  indicators  and 
several  types  of  antennas  is  neces¬ 
sary  to  determine  the  nature  of  the 
field  with  a  reasonable  degree  of 
certainty.  To  date,  there  is  no  sin¬ 
gle  instrument  that  may  be  relied 
upon  to  provide  complete  informa¬ 
tion  with  regard  to  maximum  field 
strengths.  Also,  one  should  expect 
to  have  to  monitor  both  harmonics 
and  unwanted  frequencies  to  pre¬ 
vent  their  becoming  significant  con¬ 
tributors  to  microwave  hazards  in 
some  installations. 

The  material  you  have  presented 
on  this  important  subject  should 
prove  to  be  of  considerable  value 
to  those  interested  in  this  problem. 

Harry  R.  Meahl 
General  Electric 
Schenectady,  N.  Y. 

Our  search  of  the  medical  and 
electromedical  literature  did  not 
present  any  opinion  that  would 
seriously  confute  this  statement, 
made  by  Lt.  Cdr.  (Dr.)  Thomas 
Ely  of  Naval  Medical  Research 
Institute:  “Testicular  reactions  to 
heat  injury  from  a  radar  source 
appear  to  be  basically  the  same  as 
those  due  to  hyperthermia  asso¬ 
ciated  with  other  conditions.  Even 
in  the  most  severely  exposed  tes¬ 
ticles  in  this  study,  it  is  unlikely 
that  the  damage  is  of  a  permanent 
nature.  Many  of  the  tubules  re¬ 
mained  undamaged,  while  many 
more  were  only  slightly  damaged.” 

Dr.  Herrick  worked  on  pearl- 
chain  formation  in  lymph  and 
other  substances,  but  her  work 
stemmed  from  colloid  experiments 
dating  as  far  back  as  1921. 

We  might  point  out,  in  passing, 
that  reader  Meahl  has  made  sub¬ 
stantial  contributions  to  the  bio¬ 
effects  program  in  the  area  of 
high-frequency  measurement. 


SILVER  PAINT 

AND 

SILVER  PASTE 

Take  the  “bugs"  out  of  the  application  of  con¬ 
ductive  silver  coatings.  Use  Drokenfeld  silver 
point  and  silver  paste  tailored  to  meet  your 
needs.  We  formulate  special  compositions  for 
glass  and  ceramic  bodies  and  other  materials. 

Let  us  know  your  specific  requirements.  Sam¬ 
ples  will  be  supplied  to  fit  them.  Your  inquiry 
will  receive  prompt  attention. 

B.  F.  DRAKENFELD  &  CO.,  INC. 

Box  519,  Washington,  Pennsylvania 


^T)rakenfe/d\ 

YOUiFAfTMlKIMSOlVING  COMDUCTIVl COATING  nOBlCMS 


CIRCLE  (2  READERS  SERVICE  CARD 


Your 

Inquiries 
to  Advertisers 

Will , 

Have 

S, 

pedal  Value  . . . 

—for  you—  the  advertiser— and  the  publisher,  if  you 
mention  this  publication.  Advertisers  value  highly 
this  evidence  of  the  publication  you  read.  Satisfied 
advertisers  enable  the  publisher  to  secure  more  ad¬ 
vertisers  and— more  advertisers  mean  more  informa¬ 
tion  on  more  products  or  better  service— more  value— 

to  YOU. 
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AVIATION  CORPORATION 
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SOME  or  us  WERE 
WONDERING  ir  YOU'D 
MIND  SERVING  ON 
THE  DOARD  AT  THE 
CLUB,  JIM.  WE'D 
SURE  LIRE.-.^TnY^^ 


WHY  JIM  I  I  JUST 
DON'T  KNOW  WHAT  TO 
SAYI...I  WAS  SURE 
— YOU... 


DADDYI  I  SIMPLY  WON'T 
MOVE  AWAY  PROM  PEGGY 
AND  SALLYI  I  WON'TI  NOI 


BUT  DADI  NEXT  SEASON 
I'LL  BE  ON  THE  ‘A*  SQUAD 
AND  BESIDES  I  COULDN'T %>  ^ 
LEAVE  ALICE  I  ffj 


OH  DEARI  AND  WE  JUST 
SPENT  #95  ON  THOSE 
NEW  DRAPESI  AND  JIM- 
WHAT  WOULD  MOTHER 
SAY  IP  WE  MOVED  SO 
PAR  AWAY? 


YOU  TAKE  JIM,  NOW,.. 
HE  WON'T  LET  NOBODY,. 
BUT  ME  CUT  HIS 
HAIR-NOSIRI  ^ 


A  personal  and  (let  us  hope)  encouraging  message  to  an 

ELECTRONICS  ENGINEER  IN  A  QUANDARY: 


Dame  Destiny  crooks  her  finger  at  you  an.i  says, 
"Let's  go  with  Bendix  in  Kansas  City,  old  boy!”  you  face 
a  set  of  small  problems  that  are  well  worth  solving  .  ,  . 


There  is  an  excellent  possibility 
that  very  soon  we  shall  be  offering 
you  the  position  you’ve  been  wait¬ 
ing  for.  It  could  be  a  position  at  a  higher 
level  than  the  one  you  now  hold  and — 
have  little  doubt  about  this — you'll  be 
tempted. 

You  may,  during  this  petiod  of  de¬ 
cision,  suffer  torments  like  the  engineer 
we  picture  above.  (We  sympathize 
with  him  .  .  .  most  of  us  have  been 
through  it  ourselves.)  We'd  like  to 
help  you  then  but  we  know  that  you 
yourself  must  measure  these  personal 
cataclysms  and  weigh  them  against  the 
advantages  of  your  professional  future 
here.  We  can  only  suggest  that  Kansas 
City  abounds  with  other  potential  play¬ 
mates  or  sweethearts,  other  teams  hope¬ 
fully  waiting  for  a  star  player,  and — 
who  knows? — your  new  drapes  may 
need  only  slight  alteration  to  fit  Kansas 
City  windows. 

We’re  supremely  confident  that  some- 
how  you  will  find  the  resolution  and 
ingenuity  required  to  solve  these  prob¬ 
lems  if  we  give  you  sufficient  incen¬ 
tive. 

So  let’s  talk  about  incentive. 

Because  Bendix,  Kansas  City,  is  a 
long  term  prime  contraaor  for  the 
ABC,  we  can  say  little  here  about  our 
produas  except  that  they  are  advanced 
elearonic,  elearo-mechanical  devices  de¬ 
signed  and  manufactured  to  extraordi* 
narily  high  levels  of  reliability.  After 
only  ten  years  we  have  become  the  city’s 
largest  manufacturer,  and  we’re  still  ex¬ 
panding.  Recently-inaugurated  programs 
make  most  likely  that  we  can  offer  you 
a  position  that  will  fully  utilize  your 
talents  in  design,  produaion  or  super¬ 
vision. 

You  should  find  our  salary  offer  of 
more  than  passing  interest. 

In  general,  we  need  electronic  engi- 
mters  with  at  least  a  BS  degree,  although 


in  some  openings  a  degree  in  physics 
is  acceptable.  Experience  should  range 
upwards  of  3  years. 

We  welcome  design  end  dei  elopmtns  engi¬ 
neers  qualified  in  the  design  and  development 
of  miniaturized  airborne  electronic  equipment, 
radar,  servo,  video,  IF  amplifiers  or  vacuum 
tube  applications. 

Asilomalion  engineers  with  a  degree  EE  or 
physics  would  be  well-advised  to  learn  about 
our  current  major  expansion  into  fully  auto¬ 
mated  testing  of  elearonic  assemblies. 

Vacuusn  tube  application  engineers  will 
find  us  attentive  when  they  speak  of  their 
work  in  ruggedized  sub-miniature  tubes,  planar 
triodes,  thyratrons  or  special  purpose  micro- 
wave  tubes. 

Reliability  engineers  ( preferably  with  an 
elearical  degree  and  at  least  7  years  experi¬ 
ence,  including  some  satistical  work)  will 
discover  that  our  ever-increasing  emphasis  on 
reliability  assures  them  a  place  in  the  sun. 

We  wish  we  could  present  all  the 
facts  you’ll  need  to  weigh,  but  we  find 
we’ve  barely  staned.  There’s  much  more 
to  say  .  .  .  how  the  Bendix  environment 
stimulates  professional  creativity  and 
personal  progress,  how  this  area  provides 
pleasant,  easy-going,  economical  living, 
educational  advantages,  cultural  and 
recreational  facilities,  etc.  .  .  .  but  these 
can  wait.  For  the  moment  let  us  simply 
assure  you  that — in  far  less  time  than 
you  think — you  and  your  family  will 
feel  at  home  here. 

We’re  ready  to  get  very  specific  re¬ 
garding  your  financial  incentive.  We 
must  first  hear  from  you.  May  we, 
soon? 

Write  Mr.  T.  H.  TillMan,  Professional  Per¬ 
sonnel,  Bendix.  Box  303-G.W.,  Kansas  City. 

Missouri. 


PERSONNEL  MANAGERS 

LOOKING  FOR 

Experienced  Engineers . . . 
Technical  Personnel? 

Write  for  a  free  copy  of: 

“How  You  Can  Reach  The 
Experienced  Engineer  .  . 


The  top-flight  engineers  and 
technical  personnel  you  wont 
ore  at  a  premium... os  this 
twelve  page  booklet  points 
out.  How  you  can  reach  and 
influence  these  men  is  the  story 
told. 

The  booklet  tells  where  to 
find  the  experienced  engineer. 
It  explains  how  you  can  make 
contact . .  .  channel  and  con¬ 
centrate  your  employment  ad¬ 
vertising  to  just  the  men  with 
the  job  qualifications  you  want. 
Included  are  testimonials  from 
personnel  men  who  use  techni¬ 
cal  publications  successfully . . . 
sample  advertisements  that  got 
results. .  .helpful  hints  to  con¬ 
sider  and  pitfalls  to  avoid  when 
you  prepare  your  copy  and 
layout  for  an  Employment  Op¬ 
portunity  advertisement. 

Write  for  your  free  copy  to: 

Mr.  Thomas  Bender 
Classified  Advertising  Division 
McGraw-Hill  Publishing  Co.,  Inc. 

P.0,  Box  12 
New  Yoih  36,  New  York 


CITY  DIVISION 


L 


WANTED 

ELECTRONICS  ENGINEER 

to  start  os 

Associate  Professor 

teaching  engineering  design  and 
testing  of  circuitry  and  components. 

Attractive  Opportunity  for  Advancement 

through  development  of  curricula, 
lab  facilities,  and  staff,  in  expand- 
college  program  with  industry  em¬ 
phasis. 

Immediate  Opening 

Classes  conducted  through  summer 
term  as  well  as  collegiate  year, 
annually. 

Salary  open 

S«ncl  r«tum«  to  Doon  of  Cnginooring 
Northrop  Instituto  of  Ttchnolopy 
1155  W.  Arbor  Vitoo  Stroot 
IngUwood,  Colifornio 
or  phono  ORogon  8-4171 


INTERESTED  IN 
TEACHING? 

ChoINnfinf  oMortunIty  in  Cleveland  developint 
advanced  methods  of  teachint  electronics  and 
mathematics  by  correspondenco  and  writinp  a  new 
hind  of  text  for  self  instruction.  Well  established, 
profressive.  accredited  school  offers  pay  and  bene* 
fits  comparable  to  Industry.  If  you  have  a  penaine 
interest  in  education  and  writinp  plus  a  depree  or 
equivalent  in  eloctronics.  why  not  invest  a  stamp 
to  pet  the  whole  story  about  what  we  can  offer 
you?  Send  resume  to: 

CLEVELAND  INSTITUTE  OF 
RADIO  ELECTRONICS 

4900  Eucli4  Avtiiu*  Clcvcl<n4  3,  Ohio. 


THREE  PRODUCTS  MANAGERS 

SAIAXV  $13,000-^ 

Planninp  new  products,  propramminp  into  manufac- 
turinp.  customer  liaison,  market  planninp.  Expori* 
enceo  in  the  fields  ef  semi  conductors,  vacuum 
tubes,  power  tubes,  miniature  and  sub*miniature 
tubes.  Company  client  assumes  all  employment  ex* 
penses. 

ESQUIRE  PERSONNEL  INC. 

202  South  State  Stroot.  ChiCMod,  Illinois 


FILTCII  DESIGN  ENGINEERS 
SENIOR  Ml  junior  (several) 

The  electmnlc  chain  of  proiluctltm  in  no  8tmnp»T 
than  itH  weakent  think.  If  your  thinking  Ih  strcmg 
on  niterM.  tbere’e  a  place  for  you  in  the  lie^t  e«)uippe<t 
facility  devoted  exchiNively  to  toroidM.  fllterH  ami  re¬ 
lated  networlu.  Join  a  top  engineering  staff  .  .  . 
work  in  a  new  WeHtcheNter  city  plant.  Startinx 
•4«lar1eH  eoiniii«*nsurate  with  ahilitv  .  .  .  Write  .  .  . 
W.  Bain.  Burnell  A  Co..  10  Pelham  Parkway.  Pel* 
ham.  New  York. 


ADDRESS  BOX  NO.  REPURS  TO:  Box  So. 
Chinoified  Adv.  Div.  o1  f*<«  puhlU'ntiom. 
Sind  to  office  neorcM  inru. 

SEW  YORK  36:  P.  O.  BOX  12 

CHWAQO  It:  590  S.  MirkUfon  Ave. 
_ SAS  FRASClSrO  A;  6H  PoMt  St. 


POSITION  WANTED 

Sain  EnKinaer — OraAaate  E.E.  auccnafal 

sellinK  Electronics  and  Plastics  to  Radio.  TV 
&  other  manufacturers  in  Chicago  area.  PW- 
1285.  Electronics. 


SeUING  OPPOKTUNITieS  WANTED 

Manufacturers*  Repmeutatlve  dnim  addi¬ 
tional  lines  in  Electronic  and  allied  flelds  for 
sales  to  manufacturers  in  Chicago  area.  RA- 
1289,  Electronics. _ _ 

Importlug  firm  •elflum  introduced  all  Euro¬ 
pean  armies  wants  American  manufacturers 
exclusive  distributorship.  RA-1247,  Elec¬ 
tronics. 
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Exj)lore  neiv  areas 
at  IBM  in 


''  \ 

Thp  IBM  solid  state  program  ranges  from  basic  research  to 
protluct  tlevelopment.  In  order  to  develop  new  laminar 
materials  for  overlaying  solids,  IBM  is  studying  the  lie- 
havior  of  molecules  adhering  to  a  surface  in  an  ordered  array. 
Other  projects  involve  a  new  ferrite  core  which  will  function 
normally  at  50()°('.  and  a  ono-million  bit  magnetic  memory 
tlrum  weighing  only  five  |X)unds.  Assignments  are  now 
available  in  such  related  areas  as  circuit  di'sign,  cryogenics, 
inertial  guidance,  logic,  magnetics,  optics,  radar,  semi¬ 
conductors,  and  transistors. 

A  career  with  IBM  offers  excellent  advancement  opportuni¬ 
ties  and  rewards.  You  will  enjoy  profi*88ional  freeilom. 
('omprehensive  education  programs  are  available  as  well  as 
the  aasistance  of  specialists  of  diverse  disciplines.  Working 
independently  or  with  a  small  team,  your  contributions  are 
quickly  rocognizwl.  This  is  a  unique  opjwrtunity  for  a  career 
with  a  company  that  has  an  outstanding  growth  record. 

Qualifications:  B.S.,  M.S.,  or  Ph.D.  in  E.E.,  M.E.,  Physics, 
Mathematics,  or  Physical  Chemistry — and  proven  ability  to 
assume  a  high  degree  of  technical  responsibility  in  your 
sphere  of  interest. 

For  details,  write,  outlining  background  and  interests,  to: 

Mr.  R.  E.  Rodgers,  Dept.  554C4 
IBM  Corporation 
590  Madison  Avenue 
New  York  22,  N.  Y. 
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NEW  CONCEPTS 

IN  COMBAT  SURVEILLANCE  OFFER 
YOU  A  MORE  PROMISING  CAREER 


Over  *26  Million  in  New  RAD  Contracts  for  SWALLOW 
Awarded  Missile  Systems  Division  of  Repubiic  Aviation 


FOR 

ADDITIONAL 

INFORMATION 

About  Classified  Advertising 

C^ontact 

DL  WcQ.a.-J4d( 

Office  %aeest 


ou. 


ATLANTA,  3 

1301  Rhodes-Haverty  Bldg. 

JAckson  3-6951 

M.  H.  MILLER 

BOSTON,  16 

350  Park  Square 

HUbbard  2-7160 

D.  J.  CASSIDY 

CHICAGO,  11 

520  No.  Michigan  Ave. 

MOhawk  4-5800 

W.  J.  HIGGENS  0.  C.  JACKMAN 

CLEVELAND,  13 

1164  Illuminating  Bldg. 

superior  1-7000 

W.  B.  SULLIVAN  T.  H.  HUNTER 


It  has  been  the  dream  of  every  combat  commander  to  possess  accurate 
information  coneeming  taetical  disposition  of  enemy  troops  and  ma¬ 
teriel,  before,  during  and  after  the  battle.  One  of  the  telling  answers 
to  this  vital  problem  is  the  Swallow  SD-4.  Engineers  joining  this 
program  will  find  challenge  in: 

. . .  new  sensing  techniques  f  infrared,  optical,  radar  and  other) 
...sophisticated,  split  second  guidance 
. . .  optimum  aerodynamic  solutions  for  high  velocity, 
ground-controlled  vehicles 

The  Swallow  SD-4,  and  the  SD-3  are  two  of  many  expanding 
programs— ECM,  anti-ICBM  and  missile  guidanee— that  offer  unusual 
openings  in  the  following  areas: 


MICROWAVB  BNOINEER8  Design  of  microwave  antennas  and  compo¬ 
nents  for  airborne  navigation  systems 

COMPUTER  BNOINBBR8  Digital  data  transmission,  digital  and  pulse  cir¬ 
cuitry,  and  digital  computer  logic  and  storage 

PLIOHT  CONTROL  BNOINEBRS  Automatic  flight  control  systems.  Iner¬ 
tial  guidance  and  stabie  platforms 


Send  resume  in  complete  confidence  to: 

Mr.  Paul  Hartman,  Engineering  Employment,  Dept.  1 1C-4 


DALLAS,  1 

1712  Commerce  St., 

Vaughn  Bldg. 

Riverside  7-5117 

GORDON  JONES  F.  E.  HOLLAND 


DETROIT,  26 

856  Penobscot  Bldg. 

woodward  2-1793 

D.  M.  WATSON 


LOS  ANGELES,  17 
1125  W.  6  St. 

HUntley  2-5450 

P.  M.  BUTTS 


NEW  YORK,  36 
500  Fifth  Ave. 

oxford  5-5959 

H.  T.  BUCHANAN  R.  P.  LAWLESS 


PHILADELPHIA,  3 

Six  Penn  Center  Plaza 

LOcust  8-4330 

T.  W.  McCLURE 
H.  W.  BOZARTH 


ST.  LOUIS,  8 

3615  Olive  St. 

JEfferson  5-4867 


MISSILB  SYSTEMS  DIVISION 

223  Jericho  Turnpike,  Mineola,  Long  island.  New  York 


SAN  FRANCISCO,  4 
68  Post  St. 

DOugfas  2-4600 

R.  C.  ALCORN 
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NAME  .... 
TITLE  ... 
COMPANY 
STREET  .. 


3/27/59 


SCIENTISTS /  ENGINEERS 


Which  area  of  progress 
at  Electronics  Park 

interests  you  most? 

With  the  outlook  for  the  electronics  industry  in  19^9  brighter 
than  ever,  a  significant  fact  for  career-conscious  engineers  is  the 
breadth  of  opportunities  at  Electronics  Park.  Here  General  Electric 
research,  development,  design  and  manufacturing  groups  are  actively 
engaged  in  almost  every  area  of  electronics — whether  in  the  industrial, 
military,  or  entertainment  fields. 

A  cross  fertilization  of  products  and  talents  characteristic  of 
Electronics  Park  will  help  you  advance  along  with  the  major  advances 
in  the  electronics  art. 

Some  .»f  the  many  areas  of  research,  development,  and  pro¬ 
duction  at  Electronics  Park  are  listed  to  the  right.  Check  your  particular 
interest  and  mail  the  coupon  to  us  today.  Requirements  for  our  current 
openings  include  a  Bachelor’s  or  Advanced  Degree  in  Electronics, 
Physics,  Mathematics,  or  Mechanical  Engineering,  and.^or  experience 
in  electronics.  All  communications  will  be  held  in  strict  confidence. 


ELECTRIC 


To:  GENERAL  ELECTRIC  COMPANY 

Electronics  Park  Div.  69-WL 

Syracuse.  New  York 

Att.;  Technical  Personnel  Dept. 

/  am  interested  in  < 

□  Advanced  Development 

□  Design 

□  Field  Service 

□  Technical  Writing 

□  Research 

in  the  field  of 

□  Military  Radio  &  Radar 

□  Multiplex  Microwave 

□  Semiconductors 

□  Electronic  Components 

□  Computers 

□  Missile  Guidance 

Q  Television  Receivers 

□  Industrial  Television 

□  Antennae 

□  Defense  Systems 

□  Underwater  Warfare 


CLASSIFIED 

BUSINESS  OPPORTUNITIES 


ADVERTISING 

EQUIPMENT  -  USED  or  RESALE 


Electrical  Iniulation  in  Stock 

We  c«m  ft  IftTge  fitoeli  of  most  type*  ftnd  grftde  of 
.NKlfA  mftterlftlfl  for  Induiitriftl  une.  Hheet,  Rod 
ftnd  Tubtmt,  In  OlftM,  Cftnvftfi.  Unm.  Taper. 
T*henoUc.  MeUmine.  Rlllcotie.  No  quantity  too 
ptnall.  I*ftrt  Sheet.  Rheetn  and  Clrden.  We  do  no 
tfthricfttlon.  Junt  Nuppllers  to  the  trade  at  Mg 
SovIngN. 

TOP  industrial  sales  INC. 

S45  Canal  St.  •  New  York  13.  N.  Y. 


APS -20  A 

APQ-35B,  TPS-1B,  SPN-5,  SPN-13 


SEARCHLIGHT  Equipment 
Locating  Service 

This  sorvico  is  aimod  ot  helping  you.  the  reoder 
of  "SEARCHLIGHT",  to  locate  Surplus  new  and 
used  electronic  equipment  A  components  not 
currenf/y  odverfised.  (This  service  is  for  USER- 
BUYERS  only).  No  charge  or  obligotion. 

How  to  wae:  Check  the  deoler  ods  to  see  if 
what  you  wont  is  not  currently  advertised.  If 
not.  send  us  the  specifications  of  the  equip¬ 
ment  wonted  on  the  coupon  below  or  on 
your  own  company  letterhead  to: 

Searchlight  Bqvioment  locating  Service 
c/e  ELECTRONICS.  R.O.  Box  12 
N.  Y.  34.  N.  Y. 

Your  reeulramentt  will  be  broueht  sromptly  te  ths 
attention  of  tho  eeeiomont  dealors  advortlsino  In  this 
soctlon.  You  will  receivo  roplios  diroctly  from  them. 


Seorchlighf  Eqwiomenf  locotifig  Service 
c/o  ELECTRONICS,  P.  O.  Bex  12,  N.  Y.  34,  N.  Y. 
Please  help  us  locate  the  foUewinp  equipment  com¬ 
ponents. 


mittlnp,  and  rndeetrlal  Types.  Now,  let  quality, 
luarantood.  Tap  name  brande  aniy.  Government 
surplus  and  eemmortUI  toet.  lab.  and  eemmunlea- 
tians  equipment  In  stook.  Boll  us  yeer  oxeoes  tubes 
and  oqulpmont.  Unused,  ofeaa  tubes  ef  all  typos 
wanted.  Bead  spaoHic  details  In  Brst  letter.  Wiito 
for  **Grtoa  BBoet**  satalH  2Bd. 

BARRY  EUCTRONICS  CORP. 

BI2  Broadway  WA  l-TOM  Now  York  12,  N.  Y. 


From  Stock  Oollvory 

Skyswoca  Antenna  Podeetal.  SCR  $04  4  704 

Soarch-track  Radars.  MPN-IB  GCA.  APB-10. 
APS-31,  APS-33  Airborne. 

Navy  Weather-Eye  Radars 
Mierowa*'e  p'umbint— over  1.000  Items. 
RADIO  RESEARCH  INSTRUMENT  CO. 

550  Fifth  Avenue.  N.  Y.  30.  N.  Y.  iUdson  0.4091 


RADAR  SYSTEMS 


FROM  STOCK 


RADAR  DIVISION 

RAMAGE  t  MILLER  ENTERPRISES 
3221  Florida  Avonuo,  Richmond,  Calif. 

PHONE:  BEocon  4-7M1  — Coblo:  RADAR,  Richmond,  Calif. 


PLEASE!  SEND  US  YOUR  INQUIRY 
WRITE!  FOR  OUR  NEW  CATALOG 
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EMPLOYMENT  OPPORTUNITIES 


( Senior ) 


I  Develop  test  equipment,  methods  and 
procedures  for  determining  conform¬ 
ance  of  complex  electronic  equipment 
with  Company  and  Air  Force  specifica¬ 
tions. 

■  Contact  various  electronic  manufactur¬ 
ers  to  determine  requirements  for  pur¬ 
chase  of  equipment  as  re<]uired  to  test 
and  simulate  night  operations  of  radar, 
navigation,  fire  control  &  similar  elec¬ 
tronic  systems. 

I  Also  develop  procedures  for  use  of  elec¬ 
tronic  test  equipment.  Conduct  inves¬ 
tigatory  work  and  recommend  correc¬ 
tive  action  and  changes.  £K  degree 
required.  Quality  control  experience 
desired. 

Salary  commensurate  with  ability. 

In  addition  to  other  advantages,  Re¬ 
public  offers  a  comprehensive  benefit 
program  among  the  finest  in  industry. 

Send  resume  in  confidence  to 

Mr.  W'.  Walsh 
Employment  Office 


At  MOTOROLA  in  PHOENIX  .  .  . 
it's  YOUR  PROJECT  all  the  way  through 


FarmiiiRdale,  Long  Island,  N.  Y, 


Ideas  are  the  life-blood  of  an  operation  devoted  exclusively 
to  diversified  electronics  research,  development  and  produc¬ 
tion.  So  its  logical,  we  think,  for  the  project  engineer  to  see 
his  idea  to  completion  . . .  from  design  through  construction 
through  field  testing  ( and  sometimes,  alas,  back  to  the  draw¬ 
ing  board).  The  effectiveness  of  this  project  approach  is 
illustrated  by  our  achievements  in  military  and  industrial 
electronics.  If  you  generate  sound  ideas  and  would  like  the 
opportunity  to  follow  through  on  them . . .  and  if  you  like  the 
idea  of  living  beneath  bright,  sunny  skies  the  year  around  . . . 
write  to  Mr.  Kel  Rowan,  Department  A-4 


Professional 

Services 


MEASUREMENTS 

Research  &  Manufacturing  Engineers 

Barry  W.  Hnurk 
8i>wlaliit  In  the  DciiKn  and 
Darelopmenl  of  Elm<ronle  T«il  Instrumenti 
Boonton,  Nrw  Jerxey 


\me/'  (301  E,  McDowntI  Rd.  Fhonnix,  Ariiena 


TELECHROME  MFC.  CORP. 

Electronic  Design  Specialists 

COLOR  TELm’ISION  BQI  II’MKNT 
l''lylni{  Spot  Scanner*.  Color  Syntheslaer*.  Keyrrt. 
Monltctm.  OM'tll<>sci>p^8  aiwl  Related  Apparatus 
Telemetering  for  OuMed  Missiles. 

J.  R.  Pi>pkln-nurman,  Pres.  4  Dir.  of  Bna. 

2ft  Ranlck  Or.  Amltyvllle.  L.  1..  N  T. 


ElMtronic  InginMra,  MKhanical  Enginaara,  Pliyaicitla  -  SYSTEM  ANALYSIS,  DESIGN 
AND  TEST— Radar  •  Miaaila  GuidaiKa  •  Navigation  •  Combat  Survaillarrca  • 
Communicationa  •  Fiald  Enginaaring  •  Data  Procaaaing  and  Diaplay-CIRCUIT 
DESIGN,  DEVELOPMENT  AND  PACKAGING  — Microwava  •  Pulaa  and  Vidao  • 
Antanna  •  Tranaiator  •  R-F  and  I^F  •  Sarvoa  •  Digital  and  Analog 
TECHNICAL  WRITERS  AND  ILLUSTRATORS,  QUALITY  CONTROL  ENGINEERS,  RELI¬ 
ABILITY  ENGINEERS 

Motorola  alao  oFfara  appartunltiaa  al  Rivaraido,  California  and  Chicago,  lllinoia 


YARDNEY  LABORATORIES,  Inc, 


**Pi4meer$  in  Compart  Pttwrr"  • 
Electro-Chemical  Generator*  of  Energy 
**from  mitti¥*att$  to  meofuratto”  * 

40-48  Leonard  Street  Worth  6-3180 

New  York  13.  N.  Y.  •  T.M. 
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*  Soo  odvsrtitemsnt  in  tbs  Juno,  1959  Mid>Month 
ELECTRONICS  BUYERS'  GUIDE  for  comploto  lino 
of  products  or  sorvico. 


Available  for  the  first  time  in  standardized  module  and 
strip  forms!  New  Modine  aluminum  transistor  coolers  effec* 
tively  dissipate  heat  generated  by  compact  electronic  circuits. 
Maximum-heat-transfer  design  holds  transistor  junction  tempera¬ 
ture  safely  within  design  limits.  Systems  equipped  with  refrigera¬ 
tion  cooling,  ram  air  or  blowers  provide  suitable  air  supplies  for 
these  coolers.  Size  requirements  can  be  quickly  determined  by 
consulting  our  Bulletin  ID-158,  which  contains  performance  data 
and  application  information. 


For  full  details  on  standard  and  cus¬ 
tom-built  Modine  transistor  coolers, 
plus  Bulletin  ID- 1)8,  write  Electronic 
Cooling  Dept.,  Modine  Manufacturing 
Company,  1602  DeKoven  Avenue, 
Racine,  Wisconsin. 

T.I374 


MANUPACTURINO  COMPANY 


CIRCLE  tS  READERS  SERVICE  CARD 


new  way  to  make  products 
better,  more  efficient... 


Ill  m  PRECISION 

nUL  o 

NYLON  BALLS 

Precision  manufactured  from  DuPont  Nylon  Resin 
to  close  tolerance  of  ±  .001  on  diameters  and  .001 
on  sphericity,  Ace  Nylon  Balls  give  design  flexi¬ 
bility  and  production  economy.  Light  in  weight... 
tough  at  low  temperatures . . .  stable  at  high  tem¬ 
peratures  . . .  resistant  to  corroding  chemicals  such 
as  sulphuric  acid,  etc. ...  almost  abrasionproof . . . 
these  mass-produced  balls  have  hundreds  of  indus¬ 
trial  applications.  Come  in  14  standard  sizes  from 
%"  to 

Complete  facilities  for  fabrication  of  plastic  parts 
for  all  industries.  Estimates  submitted  promptly  on 
receipt  of  blueprints  or  specifications. 

Write  for  Bulletin  N,  samples,  price  list,  TODAY. 


EXTRUSION  HOLDERS 
AND  FABRICATORS 


ACE  PLASTIC  COMPANY 

91-33  Van  Wyck  Expwy.,  Jamaica  35,  N.  Y.  JAmaica  3-5500 
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,,,  simplified  AUG  AT 
SOCKET  ASSEMBLY 
eliminates  use  of 
separate  crystal 
holder  and  socket 


Writ0  today  for 
^MHional  infomotion 
and  (ampfoi. 


The  Augat  Crystal  Holder 
Socket  Assembly  is  especially 
designed  for  military-type  HC- 
6/U  and  HC-13/U  standard  size 
crystal  cans.  Its  unique,  compact 
unit  construction  reduces  over¬ 
all  package  size  and  weight  by 
eliminating  use  of  separate 
socket  and  holder. 

Clip  is  fabricated  of  beryllium 
copper  alloy,  cadmium  plated 
per  military  specs.  Teflon  jacks 
are  press  fitted  into  the  assembly 
to  receive  crystal  pins.  Socket 
assembly  designed  for  horizontal 
or  vertical  mounting.  Available 
with  extra  long  contact  tails 
formed  at  right  angles  for  use  on 
3/32"  max.  printed  circuit 
boards.  Also  obtainable  with 
anti-rotate  tab. 

Augat 

"  BR0S.iiie^ 


*MI«  r<)wi»v«*  Ai»MK‘lates,  Inc . 

MiMlInc  Mfs.  Co . 


Norton  Company  . .  Z 


OIfncr  Electronics  Inc . . .  31 
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*ltadlo  Corp<»r«ktion  of  America . 4th  CoTCr 
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WestlnirhoDse  Electric  Corporation.  .14,  tf>9 


Zippertubinff  Co . . . .  90 


31  PERRY  AVENUE  •  ATTLEBORO,  MASS. 

CIRCLE  8*  READERS  SERVICE  CARD 


lOW 


WE  ARE  SPECIALLY  ORGANIZED 
TO  HANDLE  DIRECT  ORDERS  OR 
ENQUIRIES  FROM  OVERSEAS 
SPOT  DELIVERIES  FOR  U.8. 

BILLED  IN  DOLLARS- 
SEHLEMENT  BY  YOUR  CHECK 
CABLE  OR  AIRMAIL  TODAY 


MpOCtfO"^ 


NEW 


MX  and SM  SUBMINIATURE  CONNECTORS 
Constant  50n  63n  70n  impedances 


TRANSRADIO  LTD.  138a  Cromwell  Rd.  London  SW7  ENGLAND 


$uut;  nuuu,  uma 
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CLASSIFIED  ADVERTISING 
P.  J.  Eberle,  Business  Mgr. 

EMPLOYMENT 
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EQUIPMENT 

(Used  or  Surplus  New) 

For  Sale . 117 
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*  See  advertisement  in  the  June,  1958  Mid-Month 
ELECTRONICS  BUYERS'  GUIDE  for  complete  line 
of  products  or  services. 


This  index  Is  published  as  a  service.  Every  care  Is  taken 
to  make  It  accurate,  but  ELECTRONICS  assumes  no 
resaonslbilitles  for  errors  or  omissions. 
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RtlMMitr  Better  than  .95  for  a  period  of  365  days,  at  8  hours  a  day  with  a 
life  expectancy  of  10  years. 

Oatpet  Ifidaiice:  Less  than  20  micro-ohms  at  DC. 

TMs  Belt  caa  N  sapalM  as  a  DC  ta  DC  Pearer  Saaply. 


Read  about  this  unit  and  many  other  missile  and 
airborne  types  in  the  new  Daven  Catalog  of 
Transistorized  Power  Supplies! 


I.IVINGSTON,  NEW  UERSEV 


,  ...  DC  to  Zo.0  V  DC  at  U)  ampere 
BC  to  50.0  V  DC  at  0.S  ampere 
Output  fs  flMMf  and  can  be  used  i^her  as  a  positive  or  negative  supply, 
lead  Replatioa:  Output  voltage  is  regulated  within  ±0.1%  from  0.5  to 
1.0  ampere!* 

liae  Raialstfaa;  Output  voltage  is  regulated  within  dbO.1%  for  line  varia¬ 
tions  of  ±  10%  in  voltage  and  frequency. 

Temperatan:  Output  voltage  is  regulated  within  :i:0.1%,  under  full  or 
minimum  load,  over  the  temperature  range  of  — 55°C  to  -f-85®C. 

R^ple:  Less  than  1  miili-volt  RMS  or  3  milli-volts  peak  to  peak. 

StaMHty:  0.1%  for  a  period  of  6  months  under  a  fixed  load  and  line. 


Applications 


•  Voltage  reference  in  computers  and  complex  networks. 

•  Laboratory  voltage  standard. 

•  Cascaded  to  provide  higher  voltages  without  degradation  of  performance. 


RCA 


DRIFT 


TRANSISTORS 


r 


Q 


11 


5-transistor 


SI 


■DRIFT" 

2N642 

CONV. 


■DRIFT" 

2N641 


These  “Drift”  Transistors  are  designed  and  con 


trolled  specifically  for  operation  in  automotive  radio 


receivers  for  the  frequency  range  of  535  kc  to  1640 


kc.  For  example,  the  2N640  in  an  unneutralized  cir 


cuit  is  capable  of  providing  a  useful  power  gain  of 


28  db  at  1.5  Me;  the  2N641  in  a  neutralized  circuit, 


a  power  gain  of  41  db  at  262.5  kc  and  40  db  at  455 


kc;  and  the  2N642,  a  useful  conversion  power  gain 


of  40  db  at  1  Me. 


RCA  “Drift  Transistors  feature  low  feedback 
capacitance,  controlled  power  gain  characteristics 
to  insure  unit-to-unit  interchangeability,  and  excel¬ 
lent  stability.  In  addition,  close  manufacturing  con¬ 
trols  of  the  small-signal  parameters  make  the2N640, 
2N641,  and  2N642  especially  desirable  for  use  in 
quantity-produced  automobile  radio  receivers. 

Now  is  the  time  to  create  your  new  designs  for  5- 
transistor  automobile  radio  receivers.  RCA  “Drift” 
Transistors  not  only  make  them  possible,  but  eco¬ 
nomically  practicable.  Present  receiver  manufac¬ 
turing  costs  can  compare  favorably  with  those  of 
conventional-type  “hybrid”  sets.  For  details,  contact 
the  RCA  Field  Office  nearest  you.  For  technical  data, 
write  RCA  Commercial  Engineering,  Section 
C-19-NN4,  Somerville,  N.  J. 

IllwitroUd  it  on  •iporimonfol  oli-lrontittor  broodcatt-bond  outomobtlo 
rodio  uting  5  frontiitori.  Tho  3  RCA  ’’Drift**  units  dtscribod  boro  utod 
with  on  RCA-2NS9I  drivor-omplifior*  ond  on  RCA'2N30I  clots  A  powor 
omplifior  provido  o  high-ofRcioncy  tronsistor  complomont  copoblo  of  pro* 
ducing  1-wott  oudio  output  for  o  2'microvoll  RF-tignol  input.  Tbit 
rocoivor  con  provido  o  moaimum  powor  output  of  4  wotts  with  lost  than 
10%  distortion. 


New  RCA  "Drift"  Transistors 


2N640,  2N641,  and  2N642 


together  with  the  RCA-2N591 


and  RCA-2N301  now  make  all 


transistor  broadcast-band 


receivers  completely  practi 


cable  for  automobile  service 


Typical  CURRENT  GAIN 
Measured  ot  1  Kc 

Useful  POWER  GAIN 

DC  Coliector-to-Emitter  Volts  =  — 12 

— .  Moximum  DC 
Collector  Cutoff 
Current  (Ice©) 

*  * 

DC 

Power 

3C  Col- 

RCA 

TYPE 

DC  Collector 
Mo 

Current 

Gain 

Frequency 

Kc 

Collector 

Mo 

Gain 

db 

lector. to* 
Rote  Volts 

Iceo 

Mo 

2N640 

-1 

60 

1500 

28 

-12 

-5 

2N64I 

-1 

60 

262.5 

-1 

41 

-12 

-7 

2N642 

60 

1000 

-0.6 

40» 

-12 

-7 

2N59I 

-2 

70 

1 

-2 

41 

-1 

-7 

2N301 

-1000 

70A 

0  4 

-1 800" 

33 

-0.5 

-100 

^Convortion  Power  Gain.  BPook  voluo.  Zoro-Signoi  DC  CoMoctor  Mo  =  —9 


RADIO  CORPORATION  OF  AMERICA 

Semiconductor  A  Materials  Division 
Somerville,  M.  J, 


EAST:  744  Brood  SI.,  Nowork,  N.  J. 

HUmboldl  5-3900 

NORTHEAST;  64  "A"  Stmt,  Noodhom  Hoightt  94, 
Moti.  Hlllcreit  4-7200 

EAST7I4  N,w  Contor  Bldg.,  Detroit  2,  Mich, 
CENTRAL:  TRinity  5  5600 

CENTRAL:  Suit,  1 154,  Morchondit,  Mart  Ploio 
Chicogo,  Ml.  WHitoholl  4-2900 

WEST;  6355  E.  Woihington  Blvd-,  Los  Angolot, 
Calif.  RAymond  3-8361 

GOV’T:  224  N.  Wilkinion  St.,  Dayton,  Ohio 
BAIdwin  6-2366 

1 625  "K"  StrMt,  N.W„  Woihington,  D.C. 
Dlitrict  7-1260 


Alto  availabU  of  your  RCA  DUlributor 


